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When you select a Burdick Zoalite, 
Diathermy, Electrocardiograph, or 
Ultraviolet Lamp, or when you 
prescribe a Burdick Rhythmic 
Constrictor, you get more than 


quality equipment — you get the 
service of the manufacturer behind 
it. 

Burdick engineering and construc- 
tion are outstanding in physical 
medicine and diagnostic apparatus. 
But more than this, our responsi- 
bility does not end with the 

sale. Burdick Service continues as 
long as you have the equipment. 


True, a Burdick unit of any type 
is made to last for many years, 
but if the occasion does arise 
when you require a replacement 
part or other service, the reliable 
Burdick dealer will handle the job 
with a minimum loss of time. 


THE BURDICK CORPORATION 
MILTON, WISCONSIN 
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LUMBOSACRAL 
SUPPORT 


FOR THE 


« 


Obesity and pendulous abdomen 
are not rare complications of 
the “lame backs” caused by 
postural and occupational 
strain, injuries, arthritis and 
other conditions. Camp has 


‘ 


Camp Supports give firm support to the low back; 
they are easily intensified by reinforcement and developed the illustrated 
afford a more stable pelvis to receive the superin- garment when support is 
cumbent load. They also allow freedom for con- indicated for patients 
traction of abdominal muscles under the support presenting such dual problems. 
in instances of increased lumbar curve. It is one of several supports 
available for various patients 
and their individual 
requirements. If you do not 


CS i have a copy of the Camp 
“Reference Book for Physicians 


and Surgeons,” it will be sent 
upon request. 


S. H. CAMP and COMPANY, JACKSON, MICHIGAN 
World's Largest Manufacturers of Scientific Supports 


Offices in New York + Chicago + Windsor, Ontario + London, England 
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big enough 


to meet the demand, 
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yet small enough * 


to specialize 


“AG” BOVIE ELECTROSURGICAL 
UNIT FOR HOSPITAL USE 


SYMBOL OF DEPENDABILITY AND QUALITY IN 
ELECTROSURGICAL APPARATUS 
ELECTROMEDICAL APPARATUS 
X-RAY SPECIALTIES 


BUILT TO SERVE...the M.D:s of America! 
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| THE LIEBEL-FLARSHEIM COMPANY Cincinnati 15, Ohio 


] t's a Big Plone. Situated on an 1114 
acre site with floor area sufficient for 
nearly 1000 average hospital rooms, this 
modern one floor manufacturing opera- 
tion greatly extends the range of L-F 
service to the medical profession. 


fie a Modern Plant. Basic materials 
are received, handled and processed in 
their flow through the factory, by every 
applicable modern technique. The de- 
velopment, manufacturing and testing 
facilities are the finest and most up-to- 
date in this industry. From turning and 


stamping to finishing and polishing every 
manufacturing step is quality-controlled. 
Such modern facilities and exacting care 
ensures the extra value which distinguishes 
the Liebel-Flarsheim name. 


a Plant for the Future —Vours 


and Ours! We share our pride in our 
new home with the M.D.’s of America, 
whose patronage and loyalty have made 
it possible. We aim to justify your confi- 
dence by maintaining our long-estab- 
lished reputation for dependable and 
trustworthy electromedical products. 


Streamlined flow in manufacturing ensures maximum quality 
and dependability for BOVIES, BUCKYS 
and other L-F apparatus. 


THE LIEBEL FLARSHEIM CO” 
CINCINNAT:, OWIQ, 


SHORT WAVE DIATHERMY POTTER BUCKY DIAPHRAGM “0-3" OFFICE BOVIE UROLOGICAL X-RAY TABLE 
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HYDROCOLLATOR 


30 MINUTES MOIST HEAT 
WITH EACH APPLICATION 


Local MOIST HEAT can most effectively 
be applied with the HYDROCOLLATOR 
STEAMPACK. Simply heat in water, lift 
out, wrap in towel, and apply. Special 
heat retaining gel filler absorbs and 
holds water to give at least 30 minutes 
effective moist heat with each applica- 
tion. Packs can be used over and over. 
Well designed to fit any body contour. 
Used in leading hospitals and clinics. 


————— WRITE FOR LITERATURE AND PRICES 


CHATTANOOGA PHARMACAL 
COMPANY, Inc. 
CHATTANOOGA 5, TENNESSEE 


HYDROCOLLATOR 
“MASTER UNITS 


FOR 
HOSPITAL 
AND 
CLINIC 


Automatically intains a ¢ t supply of 
ready-to-use Hydrocollator Steam packs. Tem- 
perature is thermostatically controlled. Heated 
packs are easily taken to the patients, thus 
you can treat several patients at the same 
time. No need to transport patients to the 
heat source and await their turn. 

No plumbing connections. Simply plug into 
your electrical outlet. Sturdy, handsome stain- 
less steel construction. 


HOME 


MEAD 


TREATMENT 


STIMULATOR 


INTERRUPTED DIRECT (GALVANIC) CURRENT 


For Prolonged 
Electrical 
Stimulation 
Treatment 


Portability 
Simplicity 
Safety 


Economy 


ST. LOUIS 
1507 SOUTH COMPTON AVE. 


INSTRUMENT ENGINEERING, 


INC. 
ST. LOUIS 4, MISSOURI 
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PHYSICAL MEDICINE AND REHABILITATION ** 


The following services are approved by the Council on Medical Education and oon jitals, and the 
American Board of Physical Medicine and Rehabilitation. Residencies in = = ~y been 
approved without specifying the of years for which they are Board will give 
appropriate credit for training in these hospitals on an individual basis. 

Hospitals, 45; Assistant Residencies and Residencies, 87 ‘ 
os = 
UNITED STATES ARMY as §8 Ese 
Location Chief of Service Ze RRO aS 
Letterman Army Hospital .. San Francisco R. C. Psaki__ 4,231 116,264 . pe 
Army Medical Centery.. Washington, D. C.J. H. Kuitert 5,224 344,228 1 

VETERANS ADMINISTRATION 
Veterans Admin. Hospitaly'-* Long .O. Huddleston 3,305 182,286 1 1 
Veterans Admin. Hospital *-*.. . Denver .C. C. Hoffman ... 731 1 3 
Veterans Admin. Hospital * . ‘ - Hines, Tl. . B. Newman 6,135 463,181 4 4 
Veterans Admin. Hospital *-* Wadsworth, Kan. L. 2,471 74,247 #1 2 
Veterans Admin. Hospital '-* Framingham, Mass. .. F. Friedland ae 7,100 214,000 1 3 
Veterans Admin. Hospital *-*_........ New York City A. S. Abramson 4,196 302,119 1 3 
Veterans Admin. Hospital Cleveland ... H. T. Zankel... 1,646 78,194 1 
Veterans Admin. Hospital '-* .. Portland, Ore. E. W. Fowlks..... 4,369 112,456 1 2 
Veterans Admin. Hospital ' : . Aspinwall, Pa. .. S. Machover - 1,957 56,412 1 1 
Veterans Admin. Hospital * . Memphis, Tenn. ....... F. I. Mahoney .. 10,090 152,031 .. es 
Veterans Admin. Hospital%'-* .. Houston, Texas B. L. Boynton... 1,682 60,589 1 2 eonseo 
Veterans Admin. Hospitaly'-* Milwaukee R. Piaskoski 16,084 209; 092 .... one 

NONFEDERAL 

Los Angeles County Hospital Los Angeles ....... E. Austin ....... 93,906 1 173 
White Memorial Hospitalx' Los Angeles ........ B. Moor... 39,608 39,608 1 1 132 
University of Colorado Medical Center 

Colorado General Hospitaly'-* H. Dinken ....... 2,177 38,381 1 2 150 
State of Connecticut Veterans 

Home and Hospital Rocky Hill, Conn... N. K. Covalt ........ 63,375 3 253.34 
George Washington University Hospital ? Washin, ton, 15,563 .. 130 

=mory University Hospitalg'-* - Emory Univ., Ga... R. L. 15,846 1 250 
Georgia Warm Springs Foundation *-*. .- Warm Springs, Ga. . R. L. Bennett. 114,110 1 4 250 
Michael Reese Hospital ' asians Chicago _..................... C. Molander 30,929 1 1 25 
Northwestern University Medical 

Center '-* 43,409 . 50 
Research and Educational Hospitalsye'- -2 12,266 1 8 60 
University of Kansas Medical Centerg' y D. Rose 49,649 _ 1 125 
Massachusetts General Hospitaly'-*__. 33,483 2 66.67 
University Hospitale' . Ann Arbor, “Mich. 2 6 134.16 
University of Minnesota Hospitalist Minneapolis ....... 4,007 2 6 142.50 

ayo Foundation Rochester, —_ F. 2 6 160 
Barnes Hospitals? .. St. Louis M "9,572 1 25 
Bellevue Hospital Center—Division 111—- 

New York University College of 

Medicinek'-? New York City......... H. 2008 6 7 80 
Goldwater Memorial Hospital ge'-* ae New York City. M. we 674 44,446 1 2 90 
Hospital for Joint New York City k 90,407 1 2 60 
Hospital for Special New York City. . G. Hansson ... 19,388 37,284 1 1 160 
Mount Sinai Hospitaly'-? ‘ ... New York City V. Bierman 8,464 $2,947 1 1 60 
New York City mee , sevseeseneeee NEW York City. F. K. Safford, Jr. 1,030 37,080 1 1 160 
Presbyterian Hospitaly'-* i R. C. Darling ...... 5,011 175,061 1 1 208.33 
St. Luke's 2 Muller ............. 1,009 115,572 1 1 60 
Rehabilitation Hospital? ...... Haverstraw, 

sane ..M. Hoberman . 517 332,205 1 1 225 

Cleveland Clinic Hospital C leveland . W. J. Zeiter 16,638 86,957 1 3 160 
University Hospitals 

Ohio State University Hospital '-*. Columbus, Ohio R. E. Worden 1,245 15,894 _. 125 
Hospital of the Univ. of Pennsylvaniat! 2. Philadelphia —...... G. Piersol 45,549 . 
Philadelphia General Hospital! Philadelphia coe A. Martucei 1,225 66,802 2 2 112 


The Star (%) indicates for intern training. 
1 Residencies open to women. : 
2 Available to graduates of foreign medical schools. 


3 Includes fellowships. 
** Reprinted in part J. A. M. A. 150:339 (Sept. 27) 1952. 


ARCHIVES AVAILABLE ON MICROFILM 


The ARCHIVES OF PHYSICAL MEDICINE is now «evailable to librar- 
ies on microfilm. A microfilm edition will be sold only to bona fide subscribers 
of the ARCHIVES, is not for resale and will be distributed at the end of the 


volume year. 


For further information, inquiry should be directed to UNIVERSITY 
MICROFILMS, 313 North First Street, Ann Arbor, Mich. 
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SUGGESTIONS FOR CONTRIBUTORS 


While the ARCHIVES OF PHYSICAL MEDICINE is published by The American 
Congress of Physical Medicine, contributions of interest to those in the field of physical 
medicine are welcome from all countries of the world. 

Manuscripts offered for publication in the ARCHIVES OF PHYSICAL MEDICINE 
should be sent to the Editorial Office, ARCHIVES OF PHYSICAL MEDICINE, 30 N. 
Michigan Ave., Chicago 2, Illinois. 

Articles are accepted only with the understanding that they are contributions ex- 
clusively to the ARCHIVES OF PHYSICAL MEDICIN Articles and their illustrations 


become the property of the journal. 


INSTRUCTIONS FOR PREPARATION OF MANUSCRIPTS 
FOR PUBLICATION 


ORIGINAL Submit only the original copy of the article, but retain a carbon copy for 
COPY use in correcting the galley proofs. Carbon copies are not acceptable for 
editing and typesetting purposes. 


FORM Use an opaque white paper. Leave at least 2 inches of blank space above the 

title, and on all other pages leave at least | inch margin on each side and at the 
top and bottom of the page. Double space all parts of the manuscript — text, footnotes, 
legends, etc. Be Sure That All Pages Are Numbered Consecutively. Repeat the name 
of the first author on each page, upper right hand corner. 


REFERENCES Have references numbered consecutively throughout the paper, and 

check to make sure that there is an insertion number in the text for 
each reference. References not referred to in the text will not be published. These 
references should be typed on separate pages at the end of the manuscript, since they 
are not on the same linotype machine as the rest of the article. The style should follow 
that ef the Journal of the American Medical Association and/or the Quarterly Cumulative 
index Medicus. The reference must include the name and initials of each author, and 
the volume number, page number and complete date of publication. If you do not know 
the standard abbreviations for the names of the journals, give the name in full. Home- 
tmade abbreviations are NOT acceptable and cannot be published. Please bear in mind that 
The Lancet and the Journal-Lancet are different publications. Inaccuracy in citing ref- 
erences may make it necessary to delete important footnotes. 


ILLUSTRATIONS Only reproducible illustrations will be accepted. For graphs, use 

only white paper or coordinate paper ruled in blue. If it is neces- 
sary to retain the rulings in the published illustration, the rulings should be green or 
brown. Such rulings, however, do not reproduce well and the result may be unsatis- 
factory. If printing is used, it must be large enough to be readable when reduced to 
the size used in the ARCHIVES OF PHYSICAL MEDICINE. Line drawings must be 
distinct; only india ink should be used, and the lines should be of uniform thickness. 
Fountain pen ink is usually blue, will not reproduce as well and is not acceptable. Draw- 
ings showing tracings must be distinct throughout. Printing on tracings is best omitted 
unless done by an artist; freehand lettering usually is not uniform and is not acceptable 


unless clear, even and distinct. THE AUTHOR is BILLED FOR ILLUSTRATIONS. 
IDENTIFICATION On the back of each illustration, there should appear the title of 


the article, the name of the author, the number of the illustration 


F 
ILLUSTRATIONS and an indication of the top of the picture. 


INSERTION Throughout the manuscript, indicate clearly where each illustration 
should appear. Your instructions in this regard will be followed as 


ILLUSTRATIONS nearly as the layout will permit. 
LEGENDS A legend must be supplied for each illustration. Legends should be brief 


but clear and should contain an explanation is every reference letter or 
symbol appearing in the illustration. The legends should be on a separate sheet of 
paper which should be numbered to follow the references. DO NOT ATTACH THE 
LEGEND TO THE. ILLUSTRATION, but be sure that the numbers of the illustrations 
and legends correspond. 


REPRINTS Galleys of the article will be mailed and a reprint order will be attached to 
the first galley. The ARCHIVES does not furnish free reprint service. 


COPYRIGHT Matter appearing in the ARCHIVES OF PHYSICAL MEDICINE is cov- 
ered by copyright. Permission will be granted on request for reproduc- 

tion in reputable publications if proper credit is given. Reproduction for 

purposes will not be permitted. 
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RESOLUTION APPROVED 


The report of the Council on Medical Education and Hospitals of the 
American Medical Association was approved by the Advisory Board of Medical 
Specialties at its business meeting on February 10, 1952. Included in this report 
was the following Resolution: 


“Whereas, An emergency medical call service is of proven value both as a com- 
munity public service and as a means of good public relations between a physician and 
his community; and 


‘Whereas, Participation in such a service is not onerous if many physicians cooperate; 
and 


“Whereas, Every County Medical Society has been asked to operate such an emer- 
gency service; therefore be it 


“Resolved, That every doctor below the age of 35 years, regardless of his type of 
practice, be urged to participate in his community's call plans; and be it further 


“Resolved, That all national specialty boards be requested by the Secretary of the 
American Medical Association to facilitate such general participation by assuring their 
members and potential members that they may participate in such a community activity 
without jeopardy to specialty ratings. 


“Amendment — 


“Resolved, That all national specialty boards be requested by the American Medical 
Association to facilitate such general participation by assuring their members and po- 
tential members that they may participate in such a community activity without jeopardy 
to specialty ratings.” 


CHICAGO SOCIETY OF PHYSICAL MEDICINE 
AND REHABILITATION 


Wednesday, December 3, 1952 


Dinner, 6. . M., Pizzeria Napolitana, Taylor Street, Chicago. 


Scientific Session, 8 P. M., Room 106, University of Illinois Research and 
Educational Hospitals, 1819 W. Polk St. 


Subject: ‘Physiological Devices for the Facilitation of Work Output in the 
Rehabilitation of the Disabled."’ Dr. Frances Hellebrandt. 


Make reservations with the Secretary, Dr. Milton G. Schmitt, 
6970 N. Clark St., Chicago 26. 
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The Second John Stanley Coulter Memorial Lecture 
REPORT ON THE INTERNATIONAL CONGRESS OF 
PHYSICAL MEDICINE * 


FRANK H. KRUSEN, M.D. 
Section of Physical Medicine and Rehabilitation 


Mayo Clinic, Rochester, Minnesota 


It is a signal honor to have the privilege of rendering homage to the 
memory of a distinguished pioneer and inspiring leader in physical medicine 
and rehabilitation, John Stanley Coulter. It was my good fortune to work very 
closeiy with John Coulter for many years prior to his untimely death. His 
complete lack of affectation, his zeal for the advancement of our discipline, his 
ready good humor and his genius for leadership and diplomacy endeared him 
to all of us. 

Supreme among his interests was his constant concern for the forward 
progress of our branch of medical practice. I have a vivid memory of his 
exultation whenever the specialty made another step forward. I recall, as 
if it were yesterday, how he beamed with delight when we were informed 
that the establishment of an American specialty board in physical medicine 
and rehabilitation had been approved. I know, therefore, how very greatly 
he would have been gratified to hear this report of still another tremendous 
stride forward, this time on an international scale. 

On July 13, 1952, at King’s College, London, England, representatives of 
associations of physical medicine from fifteen nations convened and formally 
constituted the International Federation of Physical Medicine (with mem- 
bership in the Council for Co-ordination of International Congresses of Medi- 
cal Sciences), The national associations of physical medicine which became 
founder menibers and the chairmen of their delegations were as follows: 
Argentina, Dr. O. Rosenberg; Australia, Dr. B. G. Wade; Austria, Dr. V. E. 
Klare; Belgium, Prof. J. Michez; Canada, Dr. G. Gingras; Denmark, Dr. S. 
Clemmesen; Germany, Prof. R. Schulze; Great Britain, Dr. W. S. Tegner: 
Holland, Dr. D. J. van Bosveld Heinsius; Israel, Dr. E. Adler; Norway, Dr. 
©. Mellbye; Spain, Dr. J. M. Poal; Sweden. Dr. A. Gjertz; Switzerland, Dr. 
V. R. Ott, and United States of America, Dr. W. J. Zeiter. Furthermore, 
during the meeting, the national associations of physical medicine of the fol- 
lowing countries were accepted provisionally for membership in the Federa- 
tion: France and Yugoslavia. 

Observers from the following countries, which have no associations of 
physical medicine, also attended the meeting of the International Federation - 
Cuba, Dr. J. I. Tarafa; Egypt, Dr. Salama-Bey; Eire, Dr. Mary O’Donnell ; 
Italy, Dr. Villani, and Portugal, Dr. F. Formigal Luzes. 

Likewise representatives from two other countries, who were unable to 
attend, expressed a desire to support and participate in the future activities 
of the Federation. These were: Brazil, Dr. Waldemar Bianchi, and Chile, 
Dr. irnesto Saldias. Thus the associations of fifteen nations became fuunder 
members of the Federation, the associations from two other nations were 
given provisional membership, and seven additional nations sent observers or 
expressed a desire to support the Federation. 


* Presented at the meeting of the American Congress of Physical Medicine, New York, New York, 
August 27, 1952. 
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Dr. Frank Krusen (United States of America) was elected first president 
of the Federation, Dr. Philippe Bauwens (Great Britain) was elected the first 
honorary secretary, and Dr. Hugh Burt (Great Britain) was elected the first 
honorary treasurer. Subsequently Dr. A. T. Richardson (Great Britain) was 
appointed assistant secretary. The permanent offices of the Federation were 
established in London with the understanding that the location of these of- 
fices would be reconsidered at the time of the next congress. It was agreed 
that full membership in the congresses of the Federation should be restricted 
to qualified physicians and surgeons. An executive committee to conduct the 
business of the Federation between congresses was elected. This committee 
consists of the following members: Lord Horder (Great Britain), president 
of the Federation; Dr. Frank Krusen (United States of America), past presi- 
dent of the Federation; the president of the forthcoming congress (Den- 
mark) ; the honorary secretary of the forthcoming congress (Denmark) ; Dr. 
A. C. Boyle (Great Britain), honorary secretary of the preceding congress; 
the honorary treasurer of the forthcoming congress (Denmark) ; Dr. Philippe 
3auwens (Great Britain), honorary secretary of the Federation; Dr. Hugh 
Burt (Great Britain), honorary treasurer of the Federation; Dr. O. Rosen- 
berg (Argentina); Prof. J. Michez (Belgium); Dr. Svend Clemmesen (Den- 
mark); Dr. V. R. Ott (Switzerland), and Dr. W. J. Zeiter (United States of 
America). 

It was voted unanimously that each member association should be asked 
to pay an annual subscription to the Federation of Z shillings sterling (ap- 
proximately 28 cents) per individual member of their association. It was 
agreed that hereafter the Federation should have three official languages: 
French, English and Spanish. The following properties and insignia were 
received by the Federation: ceremonial lamp (presented by Lord Horder), 
gavel and block (presented by Mrs. Richard Kovacs, and presidential badge 
(presented by Mr. Bernard Baruch). It was agreed that the next Interna- 
tional Congress of Physical Medicine should be held in Denmark in 1956. 

Following this important organizational meeting, there was a reception 
given by the ladies committee of the congress in the Council Room of King’s 
College. All members and social associate members were invited to attend 
this delightful reception. On Sunday evening, July 13, Dr. and Mrs. Francis 
Bach of London gave at their home an enjoyable buffet supper and reception 
for the delegates to the Federation and their wives. All of the guests seemed 
greatly to appreciate the hospitality of our host and hostess. 

On Monday, July 14, the impressive opening ceremony was held at 11 a. m. in 
the Great Hall of King’s College (fig. 1). The speakers and guests of honor 
were robed in academic costumes and following the colorful procession, 
Marshal of the Royal Air Force, the Lord Tedder, G.C.B., gave the opening 
oration and lit the ceremonial lamp presented previously by Lord Horder. 
Then as president of the Federation, it was my privilege to install Lord 
Horder as president of the congress for 1952 and to invest him with the 
presidential badge, presented previously by Mr. Bernard Baruch. Lord 
Horder then assumed the chair and called the congress to order with the 
gavel and block presented previously by Mrs. Richard Kovacs. Speeches of 
welcome were given on behalf of Her Majesty’s Government by the Right 
Honorable Iain N. Macleod, minister of health and, on behalf of the Inter- 
national Federation of Physical Medicine, by Dr. Frank Krusen, president of 
the Federation. Replies were tendered by Dr. Svend Clemmesen of Denmark 
and by Dr. Max Walthard of Switzerland. Then the Right Honorable J.ord 
Horder, G.C.V.O., gave his excellent presidential address and the ceremonies 
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were closed with a vote of thanks to Lord Tedder by Dr. Frank Howitt of 
Great Britain. 


Fig. 1. — Opening ceremonies of the International Congress sf Sageient Medicine. 
The Great Hall, King’s College, England, July 14, 1952. 


The superb timing and beautiful pageantry of this opening ceremony in- 
augurated the meetings of the congress in most auspicious fashion. Following 
the recession, there was a reception in the robing room at King’s College 
which was tendered by the American delegation to the speakers and guests 
of honor 

In the afternoon at 2:30 p. m., in my capacity as president of the Fed- 
eration, I accompanied the president of the congress, Lord Horder, during 
the opening of the exhibitions. On an upper floor of King’s College, there 
were an excellent scientific and historical exhibition and also a well-organized 
trade exhibition arranged under the able direction of Dr. Clive Shields. The 
American scientific exhibitors included A. A. Rodriquez, D. A. Schram, H. A. 
Rusk, and J. E. Markee. Of particular interest among the British exhibits 
were a kitchen unit designed for the disabled housewife and presented by 
Frank Cooksey, a display of electronic equipment presented by Philippe Bau- 
wens, and an exhibit on the history of physical medicine presented by the 
Wellcome Historical Medical Museum of Great Britain. The trade exhibition 
included the dispiay of equipment from Great Britain, Austria and Germany. 
Electrodiagnostic devices, variable-frequency apparatus, ultrasonic-therapy 
equipment, short-wave-diathermy machines, microwave-diathermy apparatus 
and textbooks on physical medicine were included in this display. It was 
gratifying to find so much new and well-constructed European equipment 
available. 

At 3 p. m. on Monday there was presented in the Great Hall at King’s 
College a symposium on “Developments in Physical Medicine in the Past 
Decade.” F. D. Howitt described the development in Great Britain, F. H. 
Krusen outlined the progress in the United States of America, S. Clemmesen 
detailed the advances in Denmark, and V. E. Klare reported on the struggles 
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for progress in Austria. It was the consensus of these physicians that World 
War II has stimulated the development of physical medicine. Our discipline 
has progressed from a therapeutic to a clinical specialty. Thorough diagnosis 
and rational prescription of treatment are essential. Physical medicine has 
progressed from empiricism to precision in diagnosis and treatment. There 
has been a remarkable increase in laboratory and clinical research in this field. 
There is a growing program of teaching of physical medicine in the universi 
ties. Vhe value of rehabilitation programs in various hospitals is being in 
creasingly recognized. Contacts between various nations concerning ad- 
vances in physical medicine are developing rapidly. A vigorous new medical 
specialty, which emphasizes research and the clinical aspects of practice, has 
come into being during the past decade. The international picture which 
these four speakers presented was a most encouraging one. 


During this same afternoon, the social associate members were provided 
with a tour of the Zoological Gardens in Regents Park. Following the sci- 
entific session, the official photograph of the congress was made. Then from 
6 to 8 p. m., Her Majesty’s Government held a reception for the members 
and associate members of the congress at Lancaster House, St. James. The 
Right Honorable Iain Macleod, minister of health, received the guests. The 
reception in this magnificent official residence was a most enjoy able occasion. 


Still. for many of us, this amazingly well-organized and fascinatingly inter- 
esting first day of the congress was not complete. The president and council 
of the Reval College of Surgeons of England tendered a dinner to all the 


Fig. 2. — Dinner tendered to the delegates to the International Federation of Physical 
Medicine by the President and Council of the Royal College of Surgeons. Lincoln's Inn 
Fiekls, dvondon, England, July 14, 1952. 


national representatives of the International Federation at the Royal College 
of Surgeons, Lincoln’s Inn Fields (fig. 2). 

Our host, Sir Cecil Wakeley, president of the college, greeted us and 
finally, preceded by his mace bearer, led us to the dining hall. Following 
this delightful and friendly dinner, there was a toast to Her Majesty the 
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Queen and the members of the royal family. Sir Cecil then proposed a toast 
to the International Federation to which I responded as president of the 
Federation. Then Sir James Paterson Ross, senior vice-president of the Royal 
College of Surgeons, proposed a toast to the International Congress of Physi 
cal Medicine and replies were given by Lord Horder and by Dr. Svend Clem- 
mesen of Denmark. All of our delegates were deeply appreciative of the 
hospitality shown by our hosts, and fellowing the dinner, they enjoyed par- 
ticularly a visit to the museum of the college where they viewed the interest- 
ing relics of the investigations of John Hunter and of the early surgical ac- 
tivities of Lord Lister. Of especial interest to many of the guests was a 
recent acquisition, the collection of “Belsen hearts.” These were hearts of 
people who had died of starvation in Belsen prison camp. Amazingly they 
were approximately only one-tifth the size of normal hearts! We were pro- 
foundly shocked by this tragic evidence of extreme starvation and of man’s 
inhumanity to man. 

On Tuesday morning, July 15, E. Grandjean (Switzerland), and W. 
Tegnar (Great Iritain) presented valuable discussions on physical education 
and then the members of the congress traveled by bus to Aldershot where we 
lunched. In the afternoon our group observed interesting demonstrations, 
by Mr. A. H. Gem, of physical education and conditioning of London school 
children, and exhibitions of conditioning and remedial exercise programs for 
groups of Army recruits, presented by Brigadier R. H. L. Oulton and Lt. 
Col. J. B. M. Milne, as well as demonstrations of standard tests and battle 
physical training. While our members were visiting Aldershot, the social 
associate members were making an equally interesting visit to Windsor and 
Windsor Castle. On Tuesday evening the members and social associate mem- 
vers of the congress were entertained by the Worshipful Society of Apothe- 
caries of London at a reception in the Ancient Apothecaries Hall, which 
was built in the tenth century and was once occupied by the Black Friars. 
Our host and hostess on this occasion were Dr. and Mrs. Frank Howitt. Dr. 
Howitt is vice-chancellor of the time-honored Apothecaries Guild, and all 
the guests enjoved seeing this tradition-laden building with its many fine 
old pictures including one attributed to Valesquez and another to Holbein 

On Wednesday morning, July 16, H. A. Rusk (United States of Amer 
ica), P. Houssa (Belgium) and F. S. Cooksey (Great Britain) participated 
in a symposium on rehabilitation and resettlement in the Great Hall at King’s 
College. This symposium was followed by a forum under the chairmanship 
of H. Balme (Great Britain). The speakers of the morning participated as 
did also R. L. Bennett (United States of America), C. J. S. O'Malley (Great 
Britain), and W. J. Zeiter (United States of America). It was the consensus 
of the speakers at this symposium and forum that rehabilitation has become 
established as a new medical discipline which aims at restoration of the phys- 
ically handicapped person to normal life; that physicians should avoid an 
attitude of hopelessness or passive acceptance in the face of chronic illness 
or disability ; that a dynamic approach to chronic illness frequently results 
in restoration of the chronically ill patient to a fair measure of self-sufficiency, 
self-respect and happiness; that physicians should be interested not only in 
adding years to life but also in adding life to vears; and further that m the 


approach to the management of disabling conditions, the physician should 
always consider the psychologic as well as the physical problems. It was 
brought out that rehabilitation aims at returning the handicapped individual 
to a normal living and working environment or to the most suitable alternate 
conditions possible; it is inextricably conjoined with physical medicine and 
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may be defined as the preparation of the patient physically, mentally, socially 
and vocationally for the fullest possible life compatible with his abilities 
and disabilities. 

In the afternoon there were two important sessions: one was a sympos- 
ium on various aspects of rehabilitation and the other was a symposium on 
the management of poliomyelitis, followed by papers on treatment of cerebral 
palsy and geriatric rehabilitation. In the symposium on rehabilitation, eight 
papers provided extensive coverage of many aspects of the subject. Henry 
‘xessler (United States of America) mentioned that many minds and skills 
meet on the rehabilitation team which under the leadership of the medical 
director consists of physicians, nurses, therapists and counsellors. T. M. 
Ling (Greai Britain) pointed out that the psychologic aspects of rehabilitation 
should be understood not only by physicians but also by governmental agen- 
cies, employers and the public. A.B. C. Knudson (United States of Amer- 
ica) indicated that the accomplishment of rehabilitation objectives produced 
tremendous economic savings. The other speakers in this symposium included 
V. A. Porsman (Denmark), G. H. Fisk (Canada), A. J. Martin, and R. Harris 
(Great Britain), G. Gingras (Canada), and C. B. W. Parry (Great Britain). 
They were in general agreement with the previous speakers of the day con- 
cerning the importance of modern rehabilitation procedures. 

In the other session of the atternoon there were also eight papers. R. L. 
Bennett (United States of America) discussed the use of splints, corsets, 
supports, braces and crutches as an essential phase of convalescent care of 
poliomyelitis. HI. E. Weiser (Israel) advocated the intensive use of progres- 
sive power exercises for young children having poiiomyelitis, M. E. Knapp 

United States of America) presented a follow-up study on 391 patients who 
had poliomyelitis. Also included were papers by Kottke, Kubicek and Olson 
(United States of America) on vasomotor activity in the feet following polio- 
myelitis; by F. F. Luzes (Portugal) on physical treatment of poliomyeiitis ; 
by Mary O’Donnell (Eire) on treatment of cerebral palsy; by L. Cosin (Great 
Britain) on geriatric rehabilitation; and by E. F. Wadge (Great Britain) 
on geriatric rehabilitation. Also during this afternoon a variety of scientific 
motion pictures dealing with various phases of physical medicine and reha- 
bilitation from Canada, Cuba, Great Britain and the United States were 
shown. Meanwhile during this busy day, the social associate members had 
attended a style show in the morning and paid a visit to Hatfield House in 
the afternoon 

On Wednesday evening, there were two receptions: one by the Ciba 
Foundation and another tendered jointly by the Empire Rheumatism Council 
and the Heberden Society. Both were particularly pleasant occasions and 
the members were shown once more how exceedingly warm and cordial Brit- 
ish hospitality can be. 

On Thursday morning, July 17, the scientific session consisted of a morn- 
ing symposium on “The Management of Chronic Rheumatism and Other 
Disorders of the Locomotor System” followed by a forum on this subject: 
F. D. Hart (Great Britain) expressed the belief that rehabilitation of chronic 
rheumatic disorders could be achieved more readily with proper use of corti- 
cotropin, cortisone and hydrocortisone. He warned, however, of potential 
dangers when these agents were administered, and advocated their use only 
in selected cases under careful supervision. L. J. Michotte (Belgium) dis- 
cussed “low backache” and concluded that it was commonly the result of 
irritation of the spinal ganglions of the first, second and third lumbar nerves. 
H. A. Burt and his associates (Great Britain) discussed the painful shoulder 
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and concluded that physical therapeutic measures are definitely indicated in 
its management. During the succeeding forum under the chairmanship of 
F. D. Howitt (Great Britain), the speakers of the morning were joined by 
W.S. Tegner (Great Britain) and K. M. Walthard (Switzerland). A lively 
discussion ensued which indicated definitely the continuing importance of 
physical medicine and rehabilitation in chronic rheumatic disorders. 

During the afternoon a series of papers on the topic of the morning was 
presented. J]. Michez (Belgium) discussed the physical treatment of rheu- 
matoid arthritis and emphasized its importance. He stated that a complete 
department of physical medicine must exist in every center for rheumatic 
diseases. E. W. Lowman (United States of America) discussed rehabilitation 
of tie chronic rheumatoid arthritic derelict. He recommended that during 
prolonged cortisone therapy the dose be kept below 75 mg. per day. He 
added that while increase of muscular power and range of motion of joints 
is important, the real objective of rehabilitation is functional training toward 
proficiency in activities necessary for self-sufficient living. H. Petty (Great- 
Britain) discussed the orthopedic aspects of rheumatoid arthritis, and F. 
Bach (Great Britain) concluded that by using cortisone wisely the specialist 
in physical medicine can often treat rheumatoid arthritis with less discomfort 
and achieve his aim more quickly with fewer setbacks. The other papers 
of the afternoon included discussions of treatment of osteoarthritis of the 
hip by W. A. Fell (Great Britain), of a device for cervical traction by J. M. 
Poal and J. I’. Condominas (Spain), of studies on permeability of synovial 
membrane by W. D. Paul and J. I. Routh (United States of America), and 
of after-care of acrylic-head arthroplasties of the hip by O. Troisier (France). 

Also on Thursday afternoon, in another lecture hall, a series of general 
papers cn various aspects of physical medicine was presented. R, Harris 
and his associates (Great Fritain) reported on a study of circulatory ‘changes 
in skin and muscle during reflex heating. It was emphasized that changes in 
temperature of the skin provide no indication of the circulation in under- 
lying muscles. J. H. Aldes (United States of America) discussed ultrasonic 
treatment of osteoarthritis of the cervical and lumbosacral regions of the 
spinal column. V. R. Ott (Switzerland) concluded that certain systemic 
heat treatments produce activation of the pituitary-adrenal system while 
others produce a cholinergic (parasympathetic) effect. R. Schulze (Ger- 
many) discussed secondary pigmentation following ultraviolet irradiation, 
M. Fuchs (Switzerland) described the “syncardial method” of treating periph- 
eral vascular diseases, A. Stoddard (Great Britain) discussed the short-leg 
and low back syndrome, and L. J. Michotte (Belgium) advised resection and 
modeling of the distal end of the clavicle in management of osteoarthritis of 
the acromioclavicular joint. 

Also on Thursday afternoon another series of scientific motion pictures 
from Canada, Belgium, Great Britain, Spain and the United States was pre- 
sented. On this same day the social associate members visited Hampton 
Court. 

On Thursday evening the members of the congress and the social asso- 
ciate members attended a formal reception at the Royal Institution of Great 
Britain where we were received by the president, Lord Brabizon, viewed the 
equipment employed by Michael Faraday and Sir Humphrey Davy in their 
early researches, and then listened to a fascinatingly interesting lecture and 
demonstration on “Physics and Medicine” by Prof. E. N. da C. Andrade. 
Professor Andrade’s lecture was so scholarly that it was appreciated by phys- 
icians and physicists alike, and so skillfully and clearly presented that even 
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the least scientific lady could enjoy it thoroughly. Everyone agreed that this 


was a most inspiring evening. 


On Friday morning, July 18, the scientific session was devoted to a sym- 
posium on electrodiagnostic methods followed by a forum on this subject. 
J. Lefebvre (France) discussed the value of chronaxie in electrodiagnosis. 
iie concluded that chronaxie measurement is a convenient method of cal- 
culating the speed of excitability. E. Kugelberg (Sweden) concluded that 
electromyography had become an indispensable routine method of diagnosis 
in hospitals admitting large numbers of patients having neuromuscular dis- 
orders. P. Bauwens (Great Britain) described technical advances in electro- 
diagnosis. He concluded that electronic generators of rectangular pulses of 
variable durations can be of the current-stabilized or voltage-stabilized pat- 
tern, and expressed the belief that the two machines are equally reliable in 
expert hands. During the ensuing forum under the chairmanship of F. H. 
Krusen (United States of America), the speakers of the morning were joined 
by S. Clemmesen (Denmark), and F. S. Cooksey (Great Britain). Many 


questions were asked of the experts on electrodiagnosis, and it was apparent 
that electromyography is becoming an extremely important diagnostic pro- 


cedure. 

On Friday afternoon a series of papers on physical measures in diagnosis 
and treatment was presented. A. Lundervold (Norway) described an electro- 
myographic investigation of muscular fatigue in man. It was concluded that 
muscular fatigue is caused by the fact that the restitution phase in the muscle 
cells becomes too long in proportion to the time available, so that contracti- 
bility is reduced. C. B. W. Parry (Great Britain) discussed electrodiagnostic 
methods in peripheral nerve injuries and concluded that the strength-duration 
curves and electromyography are of considerable value in the diagnosis of, 
and assessment of recovery from, peripheral nerve injuries. B. O. Scott 
(Great Britain) described a cross-fire technique with short-wave diathermy. 
Two machines having slightly different frequencies were used. When a cross 
fire was applied to phantoms with these two machines, heating appeared 
first at the center and then spread to the periphery. J. B. Millard (Great 
britain) discussed electrical stimulation in rehabilitation of knee injuries and 
concluded that it was of no value in overcoming wasting of the quadriceps 
muscle or in accelerating the disappearance of effusion. K. Woeber (Ger- 
many) reported on studies of the effects of ultrasonics, ultrashort waves and 
hyperthermia on the mitosis of Walker carcinoma. Quantitative and quali- 
. tative irregularities of mitosis were observed in each instance. 


Finally, at 4:15 p. m., we came to the closing scientific session of this 
remarkably interesting international congress. Lord Horder, president of 
the congress, presided. H. A. Rusk (United States of America) gave an 
inspiring talk on physical medicine and rehabilitation as a service to medicine 
and the community. He advocated “total treatment for the disabled patient 
in terms of his whole problem,” and recommended that the hospital should be 
the center of community rehabilitation services. He concluded that with dy- 
namic programs of rehabilitation the traditional sequelae of physical dis- 
ability may often be prevented and the individual trained to live and to work 
with what he has left. Next H. Balme (Great Britain) gave an oration on 
rehabilitation and international economy. He concluded that a serious in- 
ternational attack on physical disability depends on recognition of interested 
countiies, adequately staffed departments of physical medicine and reha- 
bilitation, early diagnosis of potential disability, expert medical treatment, 
social and psychologic aids and appropriate vocational opportunity. Then 
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Philippe Bauwens, secretary of the Federation, gave hs fiinal report concern- 
ing the meeting of the International Committee. Frank Krusen, president of 
the Federation, followed with his final remarks as retiring president. He 
announced that he had appointed a committee consisting of P. Bauwens 
(Great Britain), chairman; L. J. Michotte (Belgium), and K. M. Walthard 
(Switzerland) to settle problems of terminology and conflicts concerning 
variations in the meaning cf words in the three official languages of the Fed- 
eration. He announced the appointment of A. T. Richardson (Great Britain) 
as assistant secretary of the Federation and also announced the provisional 
acceptance of the associations of physical medicine of France and Yugo 
slavia as members of the Federation. He expressed warm admiration for 
and deep gratitude to Philippe Bauwens, chairman, and A. C. Poyle, honorary 
secretary of the congress, and the other members of the British board of 
management for their superb organizational arrangements and unbounded 
hospitality. Finally he announced that he was passing on the torch to Lord 
Horder who at the close of this meeting would retire as president of the 
congress and automatically succeed to the presidency of the Federation. Lord 
Horder closed the ceremonies with friendly remarks to his colleagues and 
thanks to his able associates and snuffed out the ceremonial lamp, to indicate 
the closing of the scientific sessions of the congress, and announced that it 
would be lit again in Copenhagen in 1956. 

While these scientific sessions were drawing to a close, the social asso- 
ciate members had spent a pleasant day in an excursion to the Royal Naval 
College and National Maritime Museum at Greenwich. [ut still this mag- 
nificent congress had not ended, British hospitality had not ceased, and the 
final climax was yet to come. On Friday evening an impressive formal ban- 
quet was held at the Dorchester with many distinguished guests in attendance 
(fig. 3). Following this delightful dinner, the toast to Her Majesty the Queen 


wis proposed by Lord Horder and a toast to the congress and Federation was 


Fig. 3. — Banquet of the International Congress of Physical Medicine. The Dorchester, 
London, England, July 19, 1952. 
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proposed by Sir Lionel Whitby, chancellor of the University of Cambridge. 
The reply was made by Lord Horder. A toast to the guests was proposed 
by Dr. Frank Krusen, retiring president of the Federation, and replied to by 
Sir Walter Russell Brain, president of the Royal College of Physicians. “A. 
warm feeling of friendship and international amity spread among the 350 
guests, representing twenty-two nations, who attended this banquet and who 
remained to exchange friendly farewell greetings during the congress ball 
which followed. Lveryone seemed convinced that physical medicine and 
rehabilitation had made another tremendous :tride forward and that there 
wus promise of enormous gains in exchange of ideas and promotion of sci- 
entitic investigation among the physicians of the many nations which were 


represented. 

I quote the report concerning this congress which appeared soundly te in the 
London Lancet:' “The congress demonstrated that physical medicine has been 
accepted as a specialty within general medicine. . .. The speeches of Sir Cecil 
Wakeley and Sir James Paterson Ross at the dinner given to the national 
M representatives by the council of the Royal College of Surgeons, and thuse of 
Sir Lionel Whitby and Sir Russell Brain, president of the Royal College of 
Physicians, at the congress banquet, showed that physical medicine was wel- 
comed by the leaders of medical thought and action as a young and dynamic 
partner. ... The physical medicine specialist needs to be a ‘good doctor’ as 
well as a trained clinician. ... This is the medicine of the future, but its dis- 
ciples must remember and live the warning of their president: Le malade, 
toujours, le malade. [The patient, always, the patient.]” 


1, Editorial: International Congress of Physical Medicine, Lancet 2:187 (July 26) 1952. 
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Che paper by Wood and Loomis! in 1927 which told of the harmful and 
sometimes lethal effects of high frequency sound on mice, small fish, frogs 
and unicellular organisms was followed by reports of various investigations 
on the biologic effects of ultrasonic waves.¢ It was amply demonstrated that 


- * From the Division of Experimental Medicine, Mayo Foundation, University of Minnesota, Rochester, 
innesota 
Abridgment of thesis submitted by Dr. Schroder to the Faculty of the Graduate School of = Uni- 
versity of Minnesota in partial fulfillment of the requirements for the degree of Master of Scien 
. Wood, R. W., and Loomis, A. L The Physical and Biological Effects of High- ivenaatiny Sound 
Waves of Great Intensity, Philosophical Magazine, S. 7 4:417 (Sept.) 1927. 
Herrick, J. F Some Biologic Aspects of Ultrasonics, Arch. Phys. Med. 30:145 (Mar.) 1949. 
Nelson, P. A.; Herrick, J. F., amd Krusen, F. H.: Ultrasonics in Medicine, Arch. Phys. Med. 
0 


Lehmann, J Die Therapie mit Ultraschall und ihre Grundlagen. In: Ergebnisse der physika- 
lisch distetischen Therapie. Band 4. Dresden u. Leipzig, 1951, pp. 196-272. 
Der Ultraschall in der Medizin. Vol. 1, 1949; vol. 2, 1950; vol. 3, 1951; vol. 4, 1952. Zurich, 
Ss. Hinze! Verlag 
For recent surveys of the literature on the biologic effects of ultrasound and its application in medi- 
cine, the reader is referred to review papers by Herrick? Nelson, Herrick and Krusen,? Lehmann‘ and 
the various papers in Der Ultraschall in der Medizin.® 
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necrosis of tissue may occur as the result of exposure to ultrasonic vibrations 
of sufficient frequency and intensity. This means of destroying tissue has 
been examined by a number of workers with respect to the effect on certain 
transmissible tumors of animals. 

According to Gézsi® ultrasonic energy has no effect on Ehrlich’s carcino- 
ma. Nakahara and Kobayashi’ found that a single treatment of 1 minute’s 
duration enhanced the growth of intracutaneous adenocarcinomas of mice 
but had no effect on the subcutaneous growths. Hayashi,’ working with a rat 
sarcoma, reported that implants of tumor did not grow if they had been ex- 
posed to ultrasonic waves for more than 5 minutes before implantation. Later 
Hayashi’ recorded that the rat tumor growing in situ was resorbed after ex- 
posure to ultrasonic energy. Namikawa,"” using rabbit sarcomas, reported 
that tissue exposed for 3 minutes before implantation was resorbed, whereas 
a chicken sarcoma exposed “lightly” grew well; however, if this tumor was 
exposed for 10 minutes its growth was inhibited. Bennett" examined a trans- 
missible lymphosarcoma of chickens after exposure to ultrasound and found 
destruction of cells only in the path of the ultrasonic waves. The rest of the 
tumor was not altered, and the treatment had no effect on longevity of the 
tumor-bearing chickens. 

Woeber,” using doses of 1 to 2.1 watts per square centimeter at frequen- 
cies of 800 to 1,000 kilocycles, could find no beneficial effect on the Ehrlich 
carcinoma, on a transmissible chondroma of mice, or on the Walker rat car- 
cinoma. However, he found that in some animals the Jensen rat sarcoma 
was absorbed after treatment. Dittmar’ concluded from his experiments 
that the Jensen rat sarcoma could be destroyed by treatment with ultrasound, 
whereas the Walker rat carcinoma resisted intensive exposure. Dittmar ex- 
pressed the belief that the increased temperature in the tissue played an im- 
portant part in the destructive process. Hausser and associates found that 
the Jensen rat sarcoma could be destroyed in about 60 per cent of animals 
that survived treatment. These workers reported that the lethal dose of 
ultrasonic energy for rats was not much greater than the therapeutic dose, 
which was at least 1,000 watt-seconds per square centimeter. In their ex 
periments the deaths due to ultrasound varied from 15 to 62 per cent, depend- 
ing on the exposure. Working with the Walker rat carcinoma Beck and 
Krantz” found that there was some inhibition of growth of tumors exposed 
to ultrasound as determined by weights and measurements in comparison to 
control tumors. Gritz’ reported that ultrasonic waves had a specific de- 
structive effect on the Walker rat carcinoma due to mechanical forces, Griitz 
stated that in some instances there was disappearance of the tumor for as 
long as 35 days after treatment. 

6. Gézsi, B.: Quoted by Szent-Gydrgyi, A.: Chemical and Biological Effects of Ultra-soni~ Ra- 
diation, Nature 131:278, 193 

7. Nakahara, Waro, ool Kobayashi, Ryuji. Bistagioes Eilect of Short Exposure to Supersonic Waves: 
Locai Effect on the Skin, Japan, J. Exper. Med. 12:137, 1 
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In view of the differences in results obtained by various workers it ap- 
peared desirable to study the effect of ultrasound on a transmissible tumor, 
the growth and histologic characteristics of which are well known. We report 
here our studies in which we could find no beneficial effect of ultrasound on 
the Walker rat carcinoma 256 with the maximal tolerated doses. 


Methods and Materials 

The Tumor The Walker rat carcinoma 256* was transmitted to male 
albino rats of the Wistar strain. The animals were approximately 3 months 
of age and weighed about 200 em. each. For transmission whole tumors were 
removed from donor rats immediately after they had been killed by ether. 
Approximately 1 gm. of solid tumor tissue was cut from the periphery 
the tumor, minced finely with scissors and mixed with 3 ml. of sterile physio- 
logic saline solution. This was strained through several layers of gauze to 
form a suspension that would pass through an 18-gauge needle. This sus- 
pension was injected subcutaneously in 0.2 ml. amounts in the dorsal midline 
in animals used in the first experiment (table 1) but on the right side of the 


Taste 1. — Summary of the Effect on the Walker Rat Carcinoma of Various Exposures to 
Ultrasonic Waves. 


——Ex posure-—— 
Time, Remarks and Results 


Ani 
mals* Watts Min. 
6 15 5 No shielding. ‘Tumor on dorsal midline. All animals had 
paralysis immediately after exposure. Slight superficial burn- 
ing. One control and 1 treated animal killed in 1, 2, 3, 4, 24 
and 36 days. No gross or microscopic evidence of any inhi- 
bitory effect on the tumor. 
One animal paralyzed. Superficial burning of skin. One con- 
trol and 1 treated animal killed in 1, 3, 5, 7 and 9 days. Micro- 
scopically some necrosis of skin and subcutis. No gross or 
microscopic difference between treated and untreated tumors. 
8 One animal died immediately after exposure. Two died 6 and 
17 days later, respectively. Two killed in 23 and 33 days, re- 
spectively. Burning of skin, subsequent loss of hair. Tumors 
of untreated animals killed when treated animals died were 
similar in size and microscopic appearance to those treated. 
4+ ll 15 10 Three died in 15 minutes, 3 in 3 hours and 1 in 8 days. Four 
killed in 21 days. Burning and hemorrhage of skin and sub- 
cutis. Hemorrhages on intestinal serous surface, and hemor- 
rhage and desquamation of mucosa. Necrosis of abdominal 
muscle. Areas of necrosis of tumor cells similar to the spon- 
taneous necrosis seen in controls. 
5t 5 50 4,5, 6 No deaths. Exposure for 4 minutes produced superficia! burn- 
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8and10 ing. The longer exposures caused extensive purning and nec- 
respec- rosis of skin with subsequent ulc eration. Tumor cells adjacent 
tively to this were also necrotic. No evidence of inhibition of growth 
or regression of tumor due to ultrasound, 
6t 13 50 4 No deaths. Slight superficial burning which in 1 rat became 
ulcerated. No detectable inhibition of growth of the tumor. 
Coagulation necrosis of skin and of tumor cells immediately 
beneath skin. No other histologic evidence of destruction of 


tumor. 
7t 16 50 4§ No deaths. No apparent increase of superficial destruction 
compared to preceding group. No evidence of inhibition of 


tumor. 


* An equal number of untreated contro! animals, a litter mate of each treated rat, was used in each 
2 The tumors were exposed when they were 10 to 14 days old and measured 1 to 2 em. in 
liameter 

t Tumor on right side in experiments 2, 3 and 4. Attempt was made to direct the ultrasound through 
the tumor only. en 4 
Tumor on right side in experiments 5, 6 and 7. Animals shielded; only tumor exposed. 
Given twice, 4 hours apart, in 6 animals. 


* The tumor was obtained from Dr. John W. Green, Department of Pathology, University of Chicago, 
Chicago, Mlinois, 
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animal about 1 to 2 cm. posterior to the last rib in animals used in the other 
experiments. 

Palpable tumors were found within 5 days in about 90 per cent of recip- 
ients. In 10 to 14 days the tumors were 1 to 2 cm. in diameter. This was the 
age and size of tumors used for the study. As the tumors were permitted to 
grow they would expand to involve the entire right side of the animal in ap- 
proximately 30 days. No metastatic growths were found in any animal, Su- 
perficial ulceration occurred on large pendant tumors. Areas of necrosis could 
be seen grossly in tumors as small as 1 cm. in diameter. Histologic exam- 
ination revealed necrosis in practica!!y all tumors regardless of size and age 
of the tumor. Gross and microscopié foci and confluent areas of necrosis were 
found in tumors of untreated animals as well as in those exposed to ultra- 
sound (fig. 1). In no animal, however, was there any evidence of spontaneous 
regression and disappearance of a tumor. 


Fig. 1. — Spontaneous necrosis in Walker rat carcinoma. This 

change was regularly seen in all the untreated tumors as well as in 

those treated with ultrasound Fs of age and size of tumor 
x115). 


Source of Ulirasonic Waves. — The greatest part of the work was done 
using a Siemens sonostat (ultrasonic generator) (fig. 2), which generates 
sound vibrations at a frequency of 800,000 cycles per second with a maximal 
output of about 58 watts. The sound head as illustrated in figure 2 has a 
radiating surface of 10 square centimeters. A few experiments were done 
using a generator constructed by the Central Research Laboratories, Red 
Wing, Minnesota, which also generated sound vibrations at a frequency of 
800,000 cycles per second with a maximal ultrasonic output of 13 to 14 watts 
and a sound head with a quartz crystal having a surface approximately 5 
square centimeters in area. 

Application of Ultrasonic Waves. — Preliminary trials in which no special 
attempt was made to shield the general body area indicated that protection 
of the spinal cord and viscera was needed. In some animals posterior paraly- 
sis and urinary incontinence developed when the vertebral column was in the 
path of radiation. In addition, petechiae were found on the serous surfaces 
of abdominal viscera of a few animals. The device shown in figure 3 was 
made to permit irradiation of a tumor on the right side of the animal without 
exposure of the body. This consists of a brass tube that fastens in vertical 
position to the sound head by means of a water-tight coupling. An opening 
in the side of the brass tube admits the tumor. The size of the opening can 
be varied by means of adaptors to accept tumors of different sizes, 
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As a contact medium, water which had been degassed by boiling and then 
cooled to room temperature was placed in the tube after the tumor had been 
inserted into the side opening. Degassed water was used to ensure the trans- 
mission of ultrasonic energy from the sound head to the tumor, A very thin 


4 Apparatus used to expose tumor-bearing rats to ultrasound, A. Siemens sonostat. 
s', Aperture for sound head when power measurements 
f D. Sound 


Fig 
Siemens ultrasound power meter 
Coaxial cable for transmitting high frequency oscillations to sound head. 


ire made. (¢ 
shielding rat while exposing tumor (see Fig. 3). 


head. E. Device for 


Fig. 3 Device to shield the body of a rat while its tumor is exposed to ultrasound. A 
brass tube (A) is fitted with a water-tight coupling (H) which fastens in a vertical position to 
the sound head. The anesthetized rat is placed in a prone position on the platform (C) with the 
head to the left The right side of the animal is fitted snugly into the curved shield B. The 
tumor, which is on the right abdominal wall, is placed into the opening so that it projects into 
tube A daptors with varying size holes (D, { F) are to accommodate tumors of different 
sizes to make a tight fit in order to prevent leakage of water. A support plate (G), which fits 
into spring clips at the bottom of B, is placed on the left side of the animal to hold the body 
The tube, with the tumor projecting into it, is filled to the 


snugly against the curved shield B 
top with degassed water. 


layer of air will absorb all the ultrasonic energy. Aerosol was ap- 
plied to the shaved skin over the tumor to minimize bubble formation at 
the water-skin junction and make a good coupling to the ultrasonic energy. 
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Anesthesia of the animal was maintained during exposure to ultrasound 
by ether added dropwise to cotton fitted into a wire mask placed over the 
animal’s head. 

For each exposure the output of the sound head was measured before 
and after each treatment by means of the Siemens ultrasound power meter 
(fig. 2B). 

To measure any increase of temperature in the exposed tumor, thermis- 
tors” were inserted into the tissue. The temperatures were recorded 30 sec- 
onds after the ultrasonic generator had been shut off. In living animals tet 
perature increases were recorded ranging from 2.5 degrees C. to 18.2 degrees 
C. with a mean of 10 degrees C. When tumors of dead animals were exposed 
there was an increase of temperature ranging from 6.4 degrees C. to 17.9 
degrees C. This increase of temperature was taken as proof that energy was 
being transmitted to the target area. 

In all experiments litter mates with tumors were used as untreated con- 
trols. 


Results 


The data showing the number of animals in each group, the exposure, 
and the results are presented in table 1. The first four experiments were 
more or less exploratory in nature, and were done without the protective 
device shown in figure 3. In the first group the tumor was growing on the 
dorsal midline. Exposure to 15 watts for 5 minutes without body shielding 
resulted in paralysis which persisted for at least 5 days. There was some 
hemorrhage of the skin over the tumor. One treated and 1 control animal 
were killed 1, 2, 3, 4, 24 and 36 days, respectively, after exposure. There was 
no gross or microscopic evidence thas the treatment had altered the growth 
of the tumor. 

In the second, third and fourth experiments the tumors were present on 
the right side of the animal and an attempt was made to direct the path of 
the ultrasonic energy upward through the tumor without including the body. 
The exposures in these three experiments were, respectively, 5 minutes, 8 
minutes and 10 minutes of 15 watts each in order to determine the acceptable 
dose. As shown in table 1 there were animals with paralysis or early deaths 
in each group. These effects were presumably due to the exposure of the 
abdominal organs and the spinal cord, Animals that died within a day were 
found to have petechial hemorrhages on the serous surfaces of the abdominal 
viscera. Subsequent microscopic study revealed congestion of the parenchy- 
mal organs and in the portions of the wall of the intestinal tract that were 
adjacent to the path of the ultrasonic waves. The cause of death could not be 
determined. 

In these first four experiments the number of animals was small and 
was further reduced by the early deaths of treated animals. However, on 
the basis of size, gross appearance of cut surfaces and histopathologic ex- 
amination, there was no evidence that exposure to uitrasound in the doses 
given had any effect on the tumors. 

The greatest dose used in the first four experiments, which was 15 watts 
for 10 minutes, produced the greatest amount of superficial burning and nec- 
rosis of the subcutaneous tissue. In these animals, as in a few of those in 
other groups, there was some coagulation necrosis of superficial layers of 
tumor cells immediately underlying the burned skin, as shown in figure 4. 
In other respects the treated tumors were the same as those of untreated 


17. Herrick, J. F., and Glarborg Application of Thermistors to Temperature Measurements 


E. A.: 
in Experimental Investigations, Proc. ‘Minn. Acad, Se. 17:87, 1949, 
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animals. In animals that survived and were eventually killed the tumors 
were as large as those of the control animals and the latter had the same 
extent of necrosis and liquefaction of the tumor as did the treated animals. 

When it was found that the animals could be protected against paralysis 
of the rear legs and petechial hemorrhage of the abdominal viscera by means 
of the device shown in figure 3, it was decided to increase the intensity of 
exposure applied to the tumors. In the subsequent experiments none of the 
animals showed evidence of general body exposure such as paralysis, urinary 
incontinence or death. In experiment 5 (table 1) the tumors of 5 animals 


were treated with 50 watts for periods of 4, 5, 6, 8 and 10 minutes, respectively. 


4 Necrosis of skin and underlying structures, mcluding 
‘ a hair follicle, two days after exposure to ultrasound of 50 watts 
for 4 minutes. There is also a shallow area of necrosis immediately 


below this portion of skin but the remainder of the tumor appears 
to be unaltered (x60). 


I:xposures longer than 4 minutes at 50 watts produced burning of the skin 
with subsequent ulceration and sloughing which included the surface of the 
tumor. There appeared to be no regression of the tumor, however. The 
animal whose tumor was exposed to 50 watts for 5 minutes was killed in § 
days. In spit: of the extensive superficial necrosis the tumor had expanded 
during this period and appeared to be growing normally as compared to the 


o ; untreated tumor. Microscopically there was coagulation necrosis of the skin 
ian including destruction of the hair follicles and glands as shown in figure 4. 
» Immediately below this area the tumor consisted of a necrotic homogeneous : 


mass with nuclear debris. This area of destruction extended into the tumor 
for only several layers of cells. Aside from these superficial changes, the 
tumor appeared microscopically to be growing normally and to be under- 
going the process of ischemic necrosis as seen in the untreated animals. These 
changes were seen in each of the other animals in this series but were more 
extensive in the animals exposed for longer periods than in those exposed 
for shorter periods. 

In the sixth experiment the tumors of 13 rats, each with 13-day-old tu- 
mors about 2 cm. in diameter, were exposed to ultrasonic radiation of 50 
watts for a period of 4 minutes. Each exposed tumor was found to have a 
dark discoloration of the skin on the side facing the source of the ultrasonic 
waves. One rat was killed on the third day after exposure because of the 
large area of ulceration and bleeding. The remaining animals were killed at 
periods from 8 to 27 days after exposure, During this period each tumor 
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continued to increase in size in a manner comparable to that of tumors in 
the untreated animals. Microscopically, the tumors of the treated animals 
resembled those of the controls except for the destruction of the skin and 
necrosis of muscle and a few superficial layers of tumor cells. 

The last experiment was similar to the preceding one except that in 6 
of the animals the dose of ultrasonic energy of 50 watts for 4 minutes was 
repeated in 4 hours. This second treatment appeared to produce no greater 
effect with respect to burning and ulceration than was obtained by a single 
exposure. There was likewise no apparent inhibition of growth of the tumor 
as judged by gross inspection or by histologic examination. 


Comment 


The Walker rat carcinoma 256 developed at a uniform rate, and seldom 
was there any variation in the expected size of 1 to 2 cm. in diameter in 10 
to 14 days. This provided the desired uniformity of material in the treated 
and untreated animals. It is of more than a little interest to note that no 
evidence of metastasis was found in any animal. It was therefore possible 
to expose a tumor which grew and remained at the site of inoculation with- 
out taking into consideration the possibility of distant metastatic growths 
that could not be reached by the ultrasonic waves. Furthermore, the absence 
of total spontaneous regression and disappearance of this tumor permits 
evaluation of therapy. 

The constant presence of small foci and large confluent areas of ischemic 
necrosis or infarction in all untreated tumors as well as in those exposed 
to ultrasonic energy presented some difficulty in histologic evaluation of the 
effect of the treatment until one became thoroughly familiar with this natural 
retrogressive change. This characteristic of the Walker rat carcinoma de- 
tracted from its usefulness in this study. 

There was no evidence of any selective destructive effect of the ultra- 
sonic waves for the malignant cells, since any necrotic changes within exposed 
tumors could be attributed to the infarction that occurred also in the control 
rats. The only direct result of the exposure to ultrasound was the mild to 
severe burning of the skin over the exposed tumor, which, with intense en- 
ergy, extended to underlying structures including muscle and a few layers of 
tumor cells. Even with doses that produced extensive destruction of the skin 
and a portion of the tumor, there was continued growth and expansion of the 
neoplasm from areas immediately adjacent to those which appeared to- be 
injured. The number of mitotic figures in tumors exposed to ultrasonic waves 
was as great as in the untreated tumors. 


Summary and Conclusions 


The transmissible Walker rat carcinoma 256 was transplanted to series 
of rats. When the tumors attained a diameter of 1 to 2 cm. they were exposed 
to ultrasonic energy ranging in intensity from 15 watts for 2 minutes up to 
50 watts for 10 minutes. There was no gross or microscopic evidence that 
the treatment had any specific inhibitory effect on the neoplasm. 

Exposure of the spinal -ord to ultrasonic waves produced paralysis and 
urinary incontinence. There were also petechial hemorrhages of the serosa 
and mucosa of intestinal layers that were in the path of the radiation. These 
complications were avoided by constructing a device which permitted expos- 
ure of the whole tumor while shielding the rat’s body against the ultrasonic 


energy. 
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Pollock’ defines spasticity as a condition which is “demonstrable by a 
sustained increase in tension over normal when the muscle is passively length- 
ened. The increase is felt from the beginning of the passive movement, and 
is in proportion to the extent to which the muscle is lengthened.” On the 
basis of our observations we would disagree with part of this definition, since 
we have noticed that spasticity may be evident in a limited portion of the 
range and not necessarily to the extent to which the muscle is lengthened. 
We would rather describe spasticity as a condition of paralysis or muscular 
weakness associated with hyperreflexia, the symptoms of which include in- 
creased resistance to manipulation, exaggeration of the deep reflexes, and 
clonus. 

At rest the spastic muscle may show no sign of spasticity, but the condi- 
tion of rest is not always obtainable. “Both passive and active movement, as 
far as the latter is possible, produce a marked response in the muscle subjected 
to stretch by the examiner or by the patient himself” (Hoefer).? Spasticity 
over a period of time leads to shortening of the affected muscle’s range oi 
motion, and eventually to contracture. Our own experience has been that 
spasticity in some individuals interferes with the complete utilization of po- 
tential motor power during the rehabilitation of patients with paralysis. The 
exact nature of spasticity has not been elucidated. Some understand 
ing of it, has resulted from the work of Magoun and his collaborators.’ They 
compare spasticity to decerebrate rigidity as described in animals by Sher- 
rington.*’ We concur with this as being descriptive of some types of spasticity 
and assume, as a result, that in these types, the spasticity is associated with 

the removal of affected muscle action from numerous suppressor areas in 
the brain. Magoun and his co-workers have also reported that the removal 
of inhibitory stimuli in spasticity is only part of the story and that there is 
every likelihood that facilitation of the involved reflexes actually occurs. 

A number of therapeutic procedures are in use at the present time in the 
treatment of spasticity. Foerster’ employed section of most of the posterior 
spinal roots conveying proprioceptive impulses from the affected extremity. 
This procedure, as pointed out by Magoun, attacks the exaggerated stretch 
reflexes in the afferent limb of the reflex are. A second neurosurgical ap- 
proach has sought to reduce the imbalance of central inhibitory and facilita- 


* From the Kabat-Kaiser Institute, Vallejo, California. 
1, Pollock, L. J.; Boshes, B.; Finkelman, 1.; Chor, H., and Brown, M.: Spasticity Pseudospon- 
taneous Spasms, and Other Reflex Activities Late After Injury to the Spinal Cord, Arch, Neurol. and 
Psychiat. 66: , 1951 
2. Hoefer, P. F. A Diseases of the Basal Ganglia, Chapt. X11, Physiology of Motor Innervation 


94 
3. Magoun, H. W., and Rhines, R Spasticity The Stretch Reflex and Extrapyramidal System, 
Charles C Téomas, Springfield, 1947 

4, Selected Writings of Sir Charles Sherrington, edited by Denny-Brown, D., Paul B. Hoeber, Inc., 
New York, 1940 

5. Foerster, ©., und Altenburger, H Zur Physiologie und Pathophysiologie der Sehnen-und Knoch- 
enphanomene und der Dehnungsreflexe. I Mittetlung Zur elektrophysiologischen Analyse der Sehnen- 
und Knochen-Phanomene bei Gesunden., Ztschr. f. d. ges. Neurol. u. Psychiat. 146:641, 1933. 
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tory influences operating on the reflex arc by cutting down the number of 
facilitatory connections reaching the spinal gray matter. As Magoun states, 
“Its efforts have so far met with only transient or partial success for the 
apparent reason that facilitatory influences are conducted in the cord by three 
separate pathways whose inclusive distribution encompasses all the spinal 
white matter outside the posterior columns. Interruption of the cortico- 
spinal (Putnam*), or vestibulo-spinal (Bucy’) tracts alone has not prevented 
spasticity. Partial interruption of facilitatory reticulo-spinal connections 
(Hyndman*), has caused some lasting reduction in spastic symptoms, but 
these descending connections from the reticular formation unfortunately ap- 
pear to be distributed so diffusely in the cord that their complete interruption 
might, in relieving spasticity, unavoidably sever so many other paths as to 
leave the patient in a more incapacitated state than before.” 

We have reported that relaxation of muscle spasticity can be brought 
about with the aid of therapeutic techniques of active exercise,’ and through 
the use of pharmacologic agents.” Heat, passive stretching and other stock 
procedures have been used with a degree of success. Electrical stimulation 
has been employed for almost 100 years by various workers in the treatment 
of this condition. Most commonly the stimulation is of the spastic muscle, 
and beneficial results have been attributed to fatigue. It is interesting, how- 
ever, to note that as far back as 1871 Duchenne" employed stimulation of 
the antagonists to relieve spasticity, although at that time he could not have 
been aware of the rationale of such an approach. 

For some time we have been studying the dynamics of voluntary move- 
ment in man. During the course of this investigation, we have had the op- 
portunity to reassess the importance of reciprocal innervation in voluntary 
movement. The details of this study are published elsewhere.” We may 
summarize our results by stating that in normal voluntary human move- 
ment there is at present insufficient evidence that reciprocal innervation plays 
the role in the co-ordination of the contraction of antagonistic muscles which is 
assumed for it by most current thinking on kinesiology. Co-contraction seems 
to be the rule rather than the exception. It is quite possible that reciprocal 
innervation is important in volitional movement, but the mechanical trans- 
lation of Sherrington’s phenomenon to voluntary movement is not justified. 

Most of Sherrington’s experiments were performed on muscles in either 


_ spinal, decerebrate, or anesthetized animals. Under such conditions, he was 


actually studying reciprocal innervation in the reflex state. He made some 
attempt to study the phenomenon in volitional movements of the eye muscles 
of the monkey, but the results were actually inconclusive. During the course 
of our studies, we assumed that reciprocal innervation should be demonstrable 
in the human in certain reflex states such as spasticity. Sherrington has re- 
ported that in the decerebrate animal, relaxation of the antagonist could be 
observed following faradic stimulation of the motor nerve of the agonist. 
With this in mind we applied this form of electrical stimulation to the mus- 


Putnam, T. J.: Treatment af Uatigsanat Paralysis Agitans by Section of the Lateral Pyramidal 
Tract, “Arch. Neurol. Psychiat. 44:950 
7. Buey, P. C.: Studies on the ie Neuremuscular Mechanism. II. Effect of Ventromedial 
Charteeny on Muscular Spasticity in Man, Arch. Neurol. & Psychiat. 40:639, 1938, 
yndman, O. R.: favesingy. of the Seinet Cord. Il. The Influence of Chorodotomy on Ex- 


Motor Disturbance, . Nerv ent. Dis. 343, 1943. 


Studies on Neuromuscular ‘Dysfunction, _XILI:| New Concepts and Techniques of 

Recueil "Reeducation for Paralysis, Per Bulletin, Vol. VIII, No. 3, July, 1960. 
10. Kabat, H.: Studies on Neuromuscular Dysfunction. I. Neostigmine Therapy of Neuromuse 

Paralysis and Cere- 


Dysfunction Resulting from Trauma. II. Neostigmine Therapy of Hemiplegia, Facia 


bral Palsy. . Neostigmine Therapy of Chronic Rheumatoid Arthritis and Subacromial Bursitis, 
lic Rep. 59: 1944. 
Duchenne, G. B.: Selections from the Clinical Works, —— by fue, © . V., London, 1883. 
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cles antagonistic to those showing spasticity in patients with neuromuscular 
disease. We were able to observe the same relaxation which Sherrington 
had observed in his experiments on reciprocal innervation, 


Method 


A fairly large (at least 3 by 4 inches) moist pad dispersing electrode is 

placed on a portion of the body at a distance from the part to be stimulated. 

\n active small moist pad electrode (1 inch in diameter) is placed in good 

contact with the skin over the middle of the muscle belly on the motor point, 

or on a point which gives a maximum contraction. Faradic stimulation with 

a frequency of about 100 per second is employed to give a tetanic contraction. 

The intensity of the current should be sufficient to give a maximum contrac- 

tion. The active electrode is kept on the motor point until the antagonist 

relaxes. Relaxation may not begin until a number of seconds have elapsed, 

and then appears to be cyclic, so that if the tetanizing current is maintained 

for a period of time, progressive relaxation appears to be spaced at intervals 

The cause for this is under study at the present time. When the electrode is 

H applied, the part is carried passively and slowly through the desired range of 
motion. Relaxation should precede forceful movement through the range, 

whether by voluntary effort of the patient or through passive movement by 

i the therapist. The persistence of the effect, which is apparent in the patient 
treated, depends on taking advantage of the relaxation to carry the part 

through its full range of motion. Maximum relaxation and its persistence 

depend on completing as much as possible of the range during relaxation. 

As an illustration of the procedure, the following example may be helpful: 

If spasticity of the triceps prevents full flexion of the elbow, the active elec- 

trode is placed over the motor point of the biceps with current of sufficient 

ie intensity so that a full contraction of the biceps is observed. If the patient 
has voluntary control, he is told to assist the therapist in carrying the limb 
through its maximal range of flexion, It is important that the voluntary or 
passive flexion accompany the relaxation rather than precede it, since force 
applied against the spastic extensor before relaxation occurs merely increases 
the spasticity. The electrode is kept on the biceps for as long as one minute 


| or more depending on whether complete relaxation has occurred, It is pos- 

qi ‘ible te judge relaxation in two ways: If the spasticity is constant, it im- 
{ pedes movement. Constant pressure on the forearm during passive flexion 

j should cause the therapist to feel the arm “give” when relaxation occurs; 


another method, in the same example, is to feel the decrease in spasticity 
during rapid passive flexion. Normally, without relaxation, during rapid 
passive flexion, the movement will be impeded at one or more points because 
of the spasticity of the extensors. If the same movement is made with the 
electrode on the biceps, the impedance is reduced or eliminated. 


It is also important in obtaining the full range of motion to carry the 
part through its normal pattern of movement. In the case of flexion of the 
elbow, for example, maximum range is best obtained when the forearm is 
supinated during elbow flexion while the shoulder is flexed and adducted. 
Such patterns of movement have been described in previous reports.* 


Results 


We have tried this form of relaxation in a large number of patients with 
spasticity and with a variety of neuromuscular diseases. The immediate re- 
sponse of relaxation of spasticity is very evident. The persistence of the 
relaxation effect appears to depend on the amount of relaxation which occurs 
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at the time of stimulation and on the individual patient. Spasticity may not 
be confined to one muscle so that it is important to diagnose the exact mus- 
cles involved and to determine empirically the antagonist to be stimulated. 
A number of representative case reports will illustrate the response. 


Patient A. W., age 25, male, diagnosis — left hemiplegia following an auto accident 
on October 16, 1948. Initially there was complete paralysis of the left upper and a 
good deal of weakness in the left lower extremity. When he was seen in July, 1949, 
marked spasticity was present in the upper extremity, less in the lower. The upper 
extremity was completely paralyzed except for slight motion in the shoulder. The 
leg showed considerable weakness. Over a period of four months, treatment resulted 
in improvement in function of the lower extremity and restored to a degree the gross 
motions of the shoulder and elbow. ‘Ihe wrist and fingers, however, were still severely 
paralyzed, with only a trace of voluntary extension. A slight decrease in the spasticity 
of the wrist and fingers was evident. Short periods of therapy followed at scattered 
intervals, and by December, 1951, the patient’s main problem was the spasticity of the 
wrist and fingers. With attempted extension of the wrist, the fingers went into auto- 
matic flexion and over a period of time became fixed in flexion. At this time, the prob- 
lem of finger nails digging into the palm of the hand was of great practical importance. 
Spasticity of the shoulders and elbows was still present. 

To relieve the spasticity of the flexors of the wrist and fingers, the radial nerve 
was stimulated above the elbow as were the long extensors and interossei of the fingers. 
At the elbow, the spastic flexors were relaxed by stimulation of all three heads of the 
triceps. Shoulder spasticity in the posterior deltoid and latissimus muscles was relaxed 
by stimulation of the pectoralis major and the anterior deltoid. Relaxation of the fingers 
followed immediately and lasted over a period of time if the patient passively extended 
them. While the patient was under observation for a period of three months, his spasticity 
never returned to what it was before electrical stimulation, however, there was a gradual 
return from the complete relaxation immediately following the stimulation. Since this 
patient had no voluntary control in the fingers, it became necessary to seek some method 
for maintaining the relaxation. Repeated electrical stimulation would serve this pur- 
pose; but since this was impossible in practice, it was found that the patient could main- 
tain his relaxation over an extended period of time by submerging the hand and wrist 
in hot water (about 100 degrees F.) for fifteen minutes whenever indicated. No other 
form of therapy was used on the patient so that we were able to study the effect of 
electrical stimulation in a fairly well-controlled situation. 

Patient F. T., age 39, male, in 1948 had a right hemiplegia as a result of a cerebral 
accident. Six months later gangrene of the right leg necessitated amputation. The pa- 
tient was first seen in October, 1949, at which time a tentative diagnosis of thrombo- 
angiitis obliterans was made, a diagnosis which was confirmed pathologically when 
gangrene required the amputation of the other leg in 1951. 

When first seen, the patient’s right upper extremity showed paralysis with marked 
spasticity but with residual voluntary control in all motions. There was marked limi- 
tation of range of movement in the shoulder and elbow. There was spasticity in the 
pectoral, posterior deltoid and latissimus muscles, with more spasticity in the pectoral 
than in the others. At the elbow, spasticity was present in the triceps and biceps but 
more marked in the biceps. There was considerable weakness in flexion and extension 
of the fingers and wrist with marked spasticity in the wrist and fingers in both flexion 
and extension, with more in flexion. The wrist was held in the neutral position but 
the fingers and the thumb were partially flexed. 

Over a period of time physical therapy increased the range of motion as well as 
the power at the shoulder and elbow, and to a lesser extent at the wrist and fingers. 
Electrical stimulation was begun ori December 10, 1951, on the following muscles: the 
anterior deltoid, the pectoralis major, the posterior deltoid and the latissimus muscles, 
with emphasis on the posterior deltoid and the latissimus. At the elbow, the triceps 
and biceps were stimulated with more emphasis on the triceps. At the wrist, the ex- 
tensors and flexors were stimulated with emphasis on the extensors. The patient at- 
tained considerable relaxation at the end of three days of stimulation. The shoulder 
improved so that the patient was able to improve abduction from 40 per cent previous 
to stimulation to 75 per cent of the normal range after stimulation. The elbow which 
formerly could be extended to about 60 per cent of complete extension, after stimula- 
tion gave the normal range of extension. Flexion at the elbow increased from 75 per 
cent before stimulation to 95 per cent of normal after stimulation. The fingers and the 
wrist could be completely extended after stimulation, whereas previously latent voluntary 
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power was masked by the spasticity. Complete flexion was possible in the wrist and 
fingers without the effort necessary previous to stimulation. Pain at all joints associated 
with the spasticity was relieved. There was a slight residual of spasticity in the index 
finger and the thumb, which was relaxed after further stimulation. 

Ihe patient received a constant amount of resistive exercise before and after the 
electrical stimulation so that it was possible to control the effect of the stimulation. No 
other methods of relaxation were employed in this or any of the other patients men- 
tioned in this paper. 

Patient C. K., a 23 year old male miner, diagnosis incomplete paraplegia, was 
crushed from above by a rock fall in March, 1951. When the patient was seen in July, 
1951, a diagnosis was made of compression fracture of T-9 and L-2 with severe corn- 
minution of the latter. The basic sensory level was found to be L-2 on the left and 
L-5 on the right. His upper extremity and neck showed generalized weakness and a 
slight disuse tremor. Muscles of the trunk were fair. His upper reflexes were slightly 
depressed, the lower absent, and the cremasteric sluggish. The lower abdominal reflexes 
were hyperactive. The hip flexors and the quadriceps on the left side showed a flicker 
of activity. On the right there was a fair contraction of the sartorius, hip flexors, ad- 
ductors and quadriceps. By February, 1952, after intensive treatment, the patient was 
able to do a four-point gait pattern with long leg braces and crutches for a distance of at 
least 500 feet and had learned to get in and out of his wheel chair. He had obtained a 
fair degree of bladder control, being able to hold his urine for up to six hours. 

In this patient marked spasticity of the hip and knee extensors as well as in the 
hamstrings made self-care difficult. He was unable to dress himself or to move freely. 
As a matter of fact, spasticity of the hamstrings made it difficult to obtain the full 
potential of muscle power which existed in the extensors of the knee. Pain was a 
problem whenever the hamstrings were stretched either through voluntary or passive 
movement. Pain also interfered with passive or voluntary stretching of the hip exten- 
sors. Electrical stimulation of the quadriceps and iliopsoas made it possible to stretch 
the hamstrings without pain, so that the patient was able to achieve adequate range 
of knee extension permitting more complete rehabilitation. In addition to improvement 
in power and range of muscle activity, the patient was better able to dress himself and 
to utilize his whee! chair as a result of the relaxation of the spasticity. No other meth- 
ods for relaxation of spasticity were employed in this patient at the time of the ex- 
periments on electrical stimulation 

Although in the partial paraplegic spasticity may not always mask potential motor 
power, the importance of relaxing spasticity so that the full range of passive motion 
of a joint can be attained must be emphasized in these cases. Contracture becomes a 
real problem in these individuals even without appreciable voluntary control. 

Patient S. S., 46 year old male, diagnosis multiple sclerosis, developed muscle weak- 
ness in 1939 which progressed until he had a spastic quadriplegia, with marked spasticity 
of both lower and upper extremities as well as of the trunk. An intensive daily physica! 
therapy program supplemented with gymnasium and gait training, as well as occupa- 
tional therapy resulted in considerable improvement, so that by March, 1950, he was 
able to stand on crutches independently and walk with a little assistance. There was 
improvement in his arms, hands, and trunk both in range of movement and in power. 
There was little or no improvement in the lower extremity because of severe spasticity 
evidenced in all directions of motion. The patient could not sit in a chair properly 
because he was unable to flex his hip or his knees adequately, and a pillow had to be 
used to separate the knees as a result of adductor spasticity. 

Electrical stimulation of the psoas and tensor resulted in improvement of hip flexion 
and relaxation of the spasticity in the adductors while stimulation of the hamstrings 
relaxed the spasticity at the knees and permitted unimpeded flexion of the joint. The 
resulting improvement in the sitting posture enabled the patient to function more ade- 
quately in the various activities constituting self-care. No other type of relaxation pro- 
cedure was used in this patient at the time of the experiments on electrical stimulation. 


This last patient illustrates an interesting phenomenon which is apparent 
in such cases. After treatment, long leg braces were necessary to accomplish 
standing, whereas previously he was able to stand erect because of the spastic- 
ity in the hips and knees. Where voluntary control of the extensors of the 
knee and hip is not adequate to attain an erect posture, spasticity may result 
in sufficient contraction of these muscles so that the patient is able to stand. 
In such a case the spasticity is actually of value to the patient. Frequently, 
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a decision must be made whether the relaxation will prove beneficial or will 
interfere with certain practical functions. such as standing. In this last pa- 
tient the sitting position was more important for rehabilitation than was un- 
aided standing, so that we felt the attainment of a proper sitting position 
necessitated the relaxation in spite of the fact that long leg braces would 
have to be supplied to permit proper standing. 

We have stated above that spasticity may mask potential voluntary move- 
ments. There are other times, however, when spasticity facilitates contrac- 
tion. We have observed this, and Twitchell’* has remarked on it in his stud- 
ies on the restoration of motor function following hemiplegia in man: “It 
has often been assumed that if spasticity could be abolished, willed move- 
ment could be more effectively performed. Though this might be possible 
in certain spinal disorders, the present studies indicate that the first move- 
ments to appear following hemiplegia are themselves facilitated stretch re- 
flexes. The problem at that stage is not so much to abolish the spastic reac- 
tion as to harness its diffuse hyperactivity.” 

Spasticity becomes a problem which must be considered individually in 
each case. At times its facilitating effects must be emphasized, whereas at 
other times quite obviously its elimination increases voluntary control. Added 
to these factors is the problem of contracture and range of motion, all of 
which must be considered in prescribing in relation to spasticity. 


Summary 
A number of procedures are at present employed in the treatment oi 
spasticity. None of these is completely adequate, so that there is a need for 
further exploration of therapeutic approaches to the problem. In this regard, 
we have developed a procedure involving faradic stimulation of muscles an- 
tagonistic to those showing spasticity. The resulting relaxation, we feel to 


be due to reciprocal innervation. 


- Bg FP teens T. E.: The Restoration of Motor Function Following Hemiplegia in Man, Brain 
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INTRACTABLE STRESS INCONTINENCE * 


A Preliminary Report 


J. W. HUFFMAN, M.D. 
S. L. OSBORNE, Ph.D.+ 
and 


J. K. SOKOL, M.D. 
With the Technical Assistance of L. Boerner, R.N., R.P.T. 
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In recent years increasing interest has developed in the non-operative 
management of stress incontinence. Physical exercise of the perineal muscle 
and connective tissue structures which play major roles in the voluntary 
inhibition of urination has been particularly emphasized. A small group of 
patients, however, because of anatomic, pathologic or psychic factors, are 
unable to exercise because they can not contract those anatomic structures 
involved in the voluntary inhibition of urination. This is a preliminary report 
of the results obtained in the study of such a group of women. Treatment 
consisted of electrical stimulation of perivaginal musculofascial structures in- 
volved in the voluntary inhibition of micturition. Volitional exercise therapy 
was used in conjunction with the electrical stimulation. 

The actual mechanism of stress incontinence is not well understood and 
will remain a matter for conjecture until more is known about the anatomical 
and physiological factors which control inhibition of micturition. The in- 
voluntary escape of urine from the bladder as the result of effort accompany- 
ing sneezing, coughing or straining is usually explained as being due to in- 
jury of the voluntary urethral sphincters. 

A special clinic for stress incontinence patients has been conducted by the 
Department of Obstetrics and Gynecology in conjunction with the Depart- 
ment of Urology at Northwestern University Medical School. A number of 
patients were seen in the clinic who had no ability to contract the structures 
used in inhibition of urination. Among them was a group who had no dis- 
coverable neurological or urological cause for their incontinence. Several 
of therm had been unsuccessfully operated upon a number of times. The 
absence of perineal muscle contractility in these patients seems closely related 
to the inability of any voluntary muscle to contract when partially or com- 
pletely denervated. It was thought, therefore, that by means of electrical 
stimulation it might be possible to develop the necessary muscular structures, 
and, in addition, initiate volitional effort. 

Seventeen patients were selected to test this hypothesis. They were 
divided into two groups. 

Group 1. — It was arbitrarily decided that the eight patients in this group would be 
given treatmen's twice weekly for a period of at least ten weeks unless their progress 
was such that further treatment would be deemed unnecessary. A modulated sinuso‘dal 

* From the Department of Obstetrics and Gynecology, Physical Medicine, and Urology, Northwestern 


University Medical School. 
t Dr. Osborne died October 24, 1952 
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current with a carrier frequency of 3 to 25 cycles per second was used. Electrical 
stimulation was given for a period of five minutes at a rate of 12 to 24 contractions per 
minute. The active or stimulating electrode consisted of a metal cylinder which, with 
the exception of the secticn in contact with the tissues to be stimulated, was insulated 
with a rubber finger cot. This electrode was placed within the introitus, in contact with 
the vaginal mucosa, at the level of the musculofascial bundle which is contracted during 
voluntary perineal exercise. Surgical lubricating jelly was applied solely to the un- 
insulated section of the electrode which came in contact with the tissues to be stimulated. 
The dispersive electrode was placed beneath the dorso-sacral region. The current in- 
tensity was gradually increased until contraction and relaxation of the involved structures 
could be seen. When possible the current intensity was increased to the patient’s maxi- 
mum tolerance. All of the patients did not respond maximally to the same carrier fre- 
quency. When there was an excessive deviation from the optimal frequency there were 
vigorous contractions of the contiguous pelvic and thigh muscles. As soon as the pa- 
tients were able to sense the rhythm of the stimulation, instructions were given to 
synchronize volitional effort with the contractions produced by the electrical current. 
When electrical stimulation was terminated the patients were requested to exercise 
without the aid of the current. As soon as they were able satisfactorily to perform 
volitional exercise, electrical stimulation was no longer used. 

After ten treatments, four of the eight patients were able to exercise voluntarily 
Electrical stimulation was discontinued ard they were placed on the usual exercise 
regime. At the end of three months all of the patients in this group were reexamined. 
Three of them were free of incontinence. Two patients were greatly improved; although 
they had slight incontinence with severe stress, it was no longer a problem. Three of 
the group apparently were not benefitted. 

Group 2. — The nine patients in this group were given daily treatments five days a 
week for three months unless their progress was such that further treatment was deemed 
unnecessary, The technique of treatment was identical with that of Group 1 except for an 
additional period of stimulation administered externally to the perineum. That phase 
of the problem is still under investigation. 

The women in this group preserted a variety of clinical problems. They had one 
complaint in common, which was stress incontinence. Also, they all had an inability 
to perform perineal exercises. Several of them had been given a trial with an intra- 
vaginal balloon without success. Most of them had had one gr more unsuccessful sur- 
gical attempts to relieve incontinence. 

The following case histories will illustrate the diversity of problems which were 
presented by this group of women. 

Patient 1. — Mrs. M., 54, gravida XVI, para XV, was admitted with persistent 
dribbling to gushing incontinence aggravated by modest effort. Examination revealed 
a moderate cystourethrocele and rectocele. Two previous surgical attempts at relief, 
both vaginal, were unsuccessful. She had no contractile ability. Attempts at exercise 
with and without an intravaginal balloon were unsuccessful. Electrotherapy as described 
was instituted daily, five days a week. ‘Lhe patient noted improvement after three weeks. 
Muscular contractions were evident at that time. After 12 weeks incontinence was present 
only on severe stress. She was exercising effectively. By voluntary contraction the 
intravaginal pressure could be raised to 40 mm. Hg. 

Patient 2. — Mrs. S., 42, para III, gravida III, was admitted with a history of con- 
stant dribbling incontinence of two years duration. She had had multiple operations for 
repair of a surgical vesico-urethral vaginal fistula, Although the fistula was closed the 
urethro-vaginal septum was composed chiefly of scar tissue. She had little contractile 
ability (intravaginal pressure with effort, 2 mm. Hg.) despite many months of exercise 
with and without an intravaginal balloon. Electrotherapy was instituted. After twelve 
weeks of five treatments weekly, incontinence was markedly improved. There was a 
definite increase in the thickness and tone of the urethro-vaginal tissues. Intravaginal 
pressure with effort could only be raised to 5 mm. Hg. Although slight incontinence 
was still present, with moderate effort she was no longer incapacitated by constant drib- 
bling. 


Three months after treatment all nine patients were examined to ascer- 
tain the result of the therapy. It was found that four were free of stress 


Personal Communication.—1. Since this work began we have learned that similar studies were being made 
by H. A. Burt, and J. Cooksey of King’s College Hospital, London. * Bathurst and * Cla outline similar 
methods of treatment. They, however, use and advocate a surging faradic current for the electrical stimu- 
lation rather than a sinusoidal current of low variable ——_ 

Bathurst, L. W.: Incontinence of Urine in Women Treated by Electrotherapy, The Med. Stand- 
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incontinence, two were markedly improved, and three were unimproved. 
Summary and Conclusions 


A preliminary report is presented of the results obtained in the treatment 
of intractable stress incontinence by electrical stimulation of the perivaginal 
musculofascial structures involved in voluntary inhibition of urination. The 
electrical stimulus, applied intravaginally, was a modulated sinusoidal cur- 
rent of variable carrier frequency. The first group of eight patients, treated 
twice weekly for five weeks or until volitional muscle contractions could be 
obtained, had the following results: Three were cured of their incontinence ; 
two were improved; three were not benefitted. A second group of patients 
were given intensive treatments, five days a week for three months, or until 
volitional muscle contractions could be obtained. Four of the nine were cured 
of their incontinence ; two were improved; three were unimproved. 

It appears from the preliminary investigation that electrical stimulation 
of the perivaginal musculofascial structures involved in the voluntary inhi- 
bition of urination offers a possible means of relieving intractable stress in- 
continence in selected cases. 


BIOPHYSICAL BASIS FOR THE SELECTION OF FUNC- 
TIONAL BACK BRACES * 


ODON F. VON WERSSOWETZ, M.D.+ 


Great confusion still exists regarding the etiology of chronic back pain; 
and, despite the extensive investigation of anatomy, physiology, and pathology 
of the spine, it is impossible to determine with certainty how and from where 
the pain originates. The scope of this paper will be limited to back conditions 
without permanent gross structural deformities. The possible causes of these 
conditions are too numerous for appraisal in so limited a time. So are the 
various methods of therapy, but it is generally accepted that, except in rare 
cases, all, at first, should receive conservative treatment. This consists of 
rest, medication, application of heat, massage, exercise and braces. 

The main disability in back conditions is pain, occurring in certain defi- 
nite regions of the spinal column, and localized there by the factors of me- 
chanical strain resulting from the upright position of man. These areas of 
greatest stress are found where there is a change of direction of mechanical 
forces, namely, at the junctions and the apices of the curves. If the normal 
limits of stress and strain are exceeded, pathological manifestation occurs 
The result is pain, which is localized in these areas of greatest stress. 

In analyzing the disability of the back, emphasis should be placed on the 
function of the spine as a whole, or at least on its regions as units, consider- 
ing the individual segments only so far as they influence this function. The 
amount of movement possible between any two adjacent vertebrae is very 
small; but, by the summation of these movements aided by the compressibility 
of the intervertebral discs, the vertebral column, as a whole, acquires a mod- 
erately extensive range. 

* From Thayer Veterans Administration Hospital, Nashville, Tennessee. 
+ Chief, Physical Medicine Rehabilitation Service, Thayer Veterans Administration Hospital, and Pro- 
fessor of Physical Medicine, Meharry Medical College, Nashville, Tennessee. 


Read at the Twenty-ninth Annual Session of the American Congress of Physical Medicine, Denver, 
Colorado, September 7, 1951. 
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Because of the conjoined action and elasticity of its structures, the spine, 
in a healthy state, follows Hooke’s law, which postulates that most bodies 
can yield a little and recover their original condition perfectly when the de- 
forming force is removed. Within this limit, the body is said to be elastic 
and the effect produced is proportional to the cause producing it. If, how- 
ever, the original cause of deflection should have been some morbid condition 
by which the elasticity of the column at a given point has been damaged or 
interfered with, then pathologic change may occur. This change may be 
small and may involve any of the structures composing or supporting the 
spinal column; and, because of the influence of gravity, it results in a certain 
amount of disalignment with consequent shift in the center of gravity. 

When the spine has become abnormally deflected, however slightly, the 
weight of the superincumbent load of the head and the shoulders tends to 
maintain and exaggerate this malalignment. This is associated with an al- 
teration of the normal position of the pelvis relative to the spinal column 
when the body is in the erect position. Muscle imbalance, whether as a cause 
or as a result, is another important factor in the production or maintenance 
of malalignment. 

Basically, the object of a functional back brace is not to support the 
body load but to maintain, as normal as possible, the postural alignment. 
This should result in restoring weight-bearing stability of the spine, and 
relatively normal transmission of the forces of gravity and weight. The 
brace should correct malalignment and should preserve the maximal optimal 
function. Selection of a brace should be based upon a caréful analysis of the 
disability and an accurate calculation of the kind, directton and amount of 
force required. The brace should prevent, if present, any abnormal mobility 
between vertebral segments, and should relieve the pressure or tension on 
the affected parts of the back. It should correct the excessive and imbalanced 
action of particular groups of muscles, which tend to fix or maintain the mal- 
alignment. It should also correct the position of the pelvis with reference 
to the spine and, further, prevent aggravation of the disability by direct ex- 
ercise of mechanical force. 

To be of any value, all spinal braces should be constructed on the “three- 
point” pressure system.’ Two forces are used for stabilization and the third, 
applied between and counteracting these, is the kinetic force. The stabilizing 
forces should exert their pressure on the extremities of the spinal segment to 
be braced. Unfortunately, owing to the mobility of the interposed soft tis- 
sues, the mechanical forces cannot act directly upon the spine. Because of 
this interference, a considerable amount of the corrective forces is lost. 

The kinetic force should be applied just below the apex of the curve. 
This tends to counteract gravity much more effectively, requiring less me- 
chanical force than if the kinetic force were applied above the apex of the 
curve. Force applied in such a position tends to exaggerate the disability. 
Another important factor is to apply this active force as perpendicularly to 
the spinal curve as conditions will permit. 


Braces for Prevention of Excessive Anterior Curves of the Spine 


The primary region where an excessive anterior curve of the spine can 
occur is the lumbar area. Functional anterior curves of the dorsal spine 
are almost non-existent. An anterior lumbar curve produced by an excessive 
extension or hyperextension of the lumbar spine is usually associated with a 
protruding abdomen and with a downward and forward tilting of the pelvis. 
Extension of the lumbar spine normally causes narrowing of the interverte- 


1. Jordan, Henry H.: Orthopedic Appliances, New York, N. Y., Oxford University Press, 1939, 
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bral foramina, which may cause compression of structures within it. The 
spinal canal becomes shorter. The meninges, cauda equina and nerve roots 
become relaxed. The nucleus pulposus is displaced anteriorly. During this 
movement the weight is transmitted through the articular and spinous pro- 
cesses. In extreme hyperextension, some backward sliding of one vertebra 
on the one below may occur. 

The superincumbent weight of the body, in addition to other factors, 
tends greatly to increase the lordosis once it has been established. The es- 
sential feature of treatment is the restoration of normal alignment of the 
spine by correcting this excessive anterior curve. Theoretically, this can be 
accomplished by applying the kinetic force of the brace anteriorly and the 
two stabilizing forces posteriorly. This basic principle was suggested by 
Bigg.’ The only objection to his brace is the use of axillary crutches, which 
tend to exert pressure in an unphysiologic manner. 

The brace that has the best biophysical basis for correction of the ex- 
cessive anterior lumbar curve is the Williams brace. It is so designed that 
it permits free anterior flexion, but prevents extension and lateral bending 
of the lower lumbar spine (Fig. 1). The stabilizing forces are applied over 


Fig. 1. —- Williams’ Brace. 


the sacral spine and the thoracic spine just above the dorso-lumbar junction. 
The kinetic force is applied through a lower abdominal pad, attached to an 
abdominal support. The upper transverse bar has lateral uprights attached 
at each end. These lateral uprights are hinged at about the junction of the 
upper one-eighth of their length with diagonal bars of the pelvic band. The 
lower ends of the lateral uprights are free. Attached to them are pull straps, 
which run back to the ends of a short pelvic band, where their direction is 
reversed forward by metal rings, and finally they are fastened in front to the 
abdominal pad. Tightening these straps pulls the distal ends of the side bars 


2. Bigg, Henry Heather: Orthopraxy, London, J. & A. Churchill, 1877. 
3. Wilkams, Paul C.: Lesions of the Lumbo-Sacral Spine, J. Bone & Joint Surg. 19:690, 1937. 
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backward. This force is transmitted to the upper ends of the lateral uprights, 
and it is reversed in its direction at the hinge. This results in the upper 
transverse bar being actively forced forward. As a general rule, this brace 
is quite comfortable to wear though it needs frequent adjustments. 

In mild cases of disability, the so-called sacroiliac braces, as developed by 
Goldthwaitet and Meyerding, are useful. These stabilize the lower lumbar 
spine and apply a kinetic force through an abdominal apron or pad. The 
most commonly used brace is a modified Goldthwaite brace (Fig. 2). If prop- 


Fig. 2. — Goldthwaite Brace. 


erly constructed, it is an efficient device. It is made of two rigid metal back 
uprights, which extend from about an inch below the lower angle of the 
scapulae to the sacrum. These uprights are placed on either side of the mid- 


line of the back and about 3% inches apart. Three short transverse metal 
pieces connect them for stability. Straps are riveted to each end of the trans- 
verse piece and are attached to an abdominal pad about 6 inches across and 
414 inches long, placed just above the symphysis. The back metal uprights 
should not conform to the lordotic position of the spine but should be prac- 
tically straight and bridge this area. By applying pressure on the abdominal 
pad, the kinetic force is directed backward and upward toward the upright 
bars, resulting in a straightening of the spine. 

There are other braces used for this purpose, such as the Lipscomb 
brace,® the Wilcox brace’ and chair back brace. The Lipscomb brace (Fig. 
3), is more comfortable to wear than the chair back brace as it fits 
more snugly against the ribs. This brace eliminates lateral flexion. It dif- 
fers from the chair back brace only in that the upper transverse bar is divided 
into three separate segments, one for each lateral upright, placed in line with 
the greater trochanter, and one for the back uprights. All of these are hinged 
to each other so that they move back and forth. The transverse bar is usually 


4. Goldthwaite, J. E.; Painter, C. F., and Osgood, R. B.: Diseases of the Bones and Joints; Clinical 
Studies. Boston, Mass., Heath, p. 543, 1909 

5. Meyerding, Henry W.: Spondylolisth«..s as an Etiologic Factor in Backache, J. A. M, A, BML: 
1971, 1938 
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at the level of the tenth dorsal vertebra, though it may extend to the axillae. 
Each lateral upright has a pressure pad on a swivel, about 3% inches in diam- 
eter. Pressure on the abdomen is exerted by an abdominal apron. This brace 
should be worn with perineal straps. The Wilcox brace has essentially the 
same construction, though it does not use pressure pads. These braces are 
tolerated well by patients. 


Braces for Prevention of Excessive Straightening or Posterior Curve 
of the Spine 


rhe spine can be affected so that it may show either a straightening of 
the lumbar area or a posterior curve in the dorsal region. These disabilities 
are produced by flexion of the spine. 

Forward bending of the upper spine causes anterior compression of the 
intervertebral disc with posterior displacement of the nucleus pulposus. Each 


Fig. 3 Lipscomb Brace. 


vertebra above the axis of the curvature is placed in an oblique position 
with an antero-inferior direction. Should pressure of any kind be made above 
the apex of the curve, the deformity would be increased because it would 
cause a further compression of the curve upon itself in a downward direction. 
Therefore, it is imperative to apply the kinetic force below the apex of the 
curve. This may be difficult in a high dorsal deformity because the leverage 
against which the upper stabilizing force and the kinetic force can play is 
short. 

The essential feature of treatment of a symptomatic posterior dorsal 
curve or straightening of the lumbar spine is the restoration of the normal 
account of kyphosis or lordosis, respectively. Theoretically, this requires the 
application of kinetic force from the posterior aspect and the stabilizing forces 
in the front. Anatomically, the only stabilizing points on the anterior body 
surface through which pressure can be applied to the spinal column are the 
symphysis pubis and the thoracic cage. When pressure is exerted on the 
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symphysis, it tends to tilt the pelvis downward and forward, increasing the 
lumbar lordosis. The application of pressure on the upper part of the ster- 
num is preferred as this interferes to a lesser degree with normal respiratory 
movement and still provides a good stabilizing point. 

There are several braces that meet these requirements. One is the Baker 
hyperextension brace,* which can be modified for use in the lumbar region 
(Fig 4). Essentially, this modification consists of lowering the posterior pad 


. — Baker’s Hyperextension Brace. 


Fig. 5. — Callahan Brace. 


and band by placing it at or just below the apex of the curve to be corrected. 
The degree of hyperextension is controlled by the tension of the back band. 


8. Baker, Lenox D.: Rhizomelic Spondylosis, J. Bone & Joint Surg. 24:827, 1942. 
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This brace permits some extension but no other movement. It is used suc- 
cessfully for correction of dorsal curve and lumbar straightening. 

The Callahan spinal brace’ has essentially the same feature, except that 
the pads on the sternum and symphysis are connected on the anterior surface 
of the body by two upright bars of spring steel (Fig. 5). Attached to these 
bars, around the back, are straps or metal bands, that exert tension on a pad 
over the spine, pulling or pushing it into hyperextension, This is an efficient 
brace, affording a means of immobilization in positive hyperextension. 

The braces discussed meet the theoretical functional requirements, but, 
from practical experience, it has been found that some patients cannot stand 


Fig. 6. — Author’s Functional Hyperextension Brace. 


the pressure on the symphysis necessary to stabilize the brace firmly. If 
moderate pressure is used, slipping occurs. Also, these braces may be un- 
comfortable in the sitting position, because the altered inclination of the pel- 
vis, involves a shortening of the distance between the symphysis and the 
sternum. This causes these braces to exert excessive pressure at their ex- 
tremities. Because of these factors, other types of braces are used, which 
give the proper degree of fixation and, at the same time, afford sufficient 


freedom of motion to permit general everyday activities. 


9. Thorek, Max Modern Surgical Technique (Callahan Brace), Philadelphia, J. B. Lippincott Co., 
1949, 
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1 prefer a functional hyperextension back brace," constructed on the 
same basic principle as the Williams brace (Fig. 6). Essentially, this brace 
consists of a low chair-back brace, to which is added a removable inverted 
U-shaped frame, which pivots on both the upright bars at an appropriate 
level. This level varies with the build of the patient. The apex of the U- 


Fig. 7. — Cowhorn Brace. 


shaped frame expands into a chest plate, padded with sponge rubber, and 
placed over the upper part of the sternum. The lower free 2nds contain slots 
and extend to the level of the posterior part of the pelvic band. Webbing or 
elastic straps, which are attached firmly to the pelvic band, are drawn through 
these slots, where they are reversed and fastened to the lower part of the ab- 
dominal apron or pad. This arrangement permits hyperextension to be con- 


‘ 10. von Werssowetz, Odon F.: Functional Hyperextension Back Brace. To be published in J. Bone 
Joint Surg. 
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trolled to the desired degree, and provides adequate stabilization without un- 
due pressure over the symphysis. 

Other devices of this type are the so-called Cowhorn and Arnold braces." 
rhe principle of these braces is to support the back by pressure on the upper 
anterior chest, just below the clavicle. The pelvic band in the Cowhorn 
brace (Fig. 7), is placed at the level of the sacrum. The Arnold brace uses 
a pelvic section of molded leather. Two back upright bars connect the pelvic 
part with the upper transverse bar; they are made of spring steel and fit 
snugly to the contour of the body. The bar clears the axillae and ends an- 
teriorly in circular padded enlargements just beneath the clavicles. In fitting 
this brace, it is important to make certain that the lumbar and dorsal seg- 
ments of the spine lie flat against the two uprights. Side motion may be 
prevented by uprights on each side. The Cawhorn brace differs from the 
\rnold brace in that the anterior ends of the upper transverse bar come more 
toward the midline at the sternum and usually are joined by a strap. Be- 
cause of the mechanical arrangement of these braces, flexion of the spine is 
impossible. 

There are numerous other types of braces used in the attempt to hyper- 
extend the lumbar spine. They are mostly modifications of the Taylor or 
Knight braces. None of them gives effective functional results because the 
basic design in these braces is that of a gutter splint. They may be good 
for immobilizing purposes, but are of little value as functional braces. The 
main reason for this is that the active kinetic force, essential in a functional 
brace, is converted into a passive pressure area by the shape and curve of 
the upright bars. These braces have only one fixed stabilizing point in the 
pelvic band. From this point, the rest of the support is obtained through the 
back or side uprights. Because of the poor stabilization of the upper trans- 
verse bar, this part of the brace almost invariably pulls away from the body 
when the patient attempts flexion. 


Conclusion and Summary 


Probably in no other type of disability is the use of braces abused as 
much as in painful conditions of the back. As a general rule, in these func- 
tional disabilities of the back, a certain amount of muscle imbalance exists. 
Therefore, the primary treatment objective should be directed toward obtain- 
ing a proper balance of muscles controlling and influencing the alignment of 
the spinal column. It is well to emphasize that muscles will increase in 
strength only by active use. For this purpose, braces are not only useless 
but often harmful. Their only justifiable use is to prevent malalignment, 
produce relaxation of the contracted or spastic muscles, and prevent stretching 
of the weakened antagonists. In such conditions, braces should be used tem- 
porarily and should be coupled with a definite exercise routine for strength- 
ening the weak muscles. They should be discarded as soon as possible. 

Basically, the object of functional braces is not to support the body load 
but to maintain as normal as possible the postural alignment. This should 
restore the weight bearing stability of the spine and permit the transmission 
of gravity and weight forces as normally as possible. The brace should pre- 
serve the maximal optimal function. The selection of a brace should be based 
on a careful analysis of the disability and on an accurate calculation of the 
kind, direction and amount of force required. 

All functional spinal braces should be constructed on the three-point 


+ pressure system, where two forces are used for stabilization and-one for the 


11. Arnold, Hubert R An Efficient Back Brace, California & West. Med, 46:323, 1937. 
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kinetic force which attempts to correct the disability. 
to correct the effect of the deflected weight of the stiperincumbent load, 
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All braces should tend 


change to normal the inclination angle of the pelvis, and counteract the ab- 


normal action of spinal muscles. 


The theoretical object is to select a brace 


so as to provide a firm and yet elastic support without obstructing the cir- 
culation or interfering with any of the vital functions or the movements of 


the body. 


In practical experience, this may not. be obtainable in all cases, 


though it is important to provide a brace that will least interfere with normal 


physiological action. 


Some of the most commonly used braces are discussed as to their proper 
application, their value in treatment and their contraindications. 


Discussion 


Dr. Robt. W. Boyle (Ft. Thomas, Ky.): 
The periodic reminder that the medical 
profession is relatively impotent in treat- 
ing many of the most common complaints, 
such as headache, the common cold, sinu- 
sitis, backache of unknown etiology, and 
many others serves as a stimulus to pro- 
mote more all out effort on the part of the 
research clinicians to solve these perplex- 
ing problems. Dr. von Werssowetz’ paper 
has brought the problem of backache 
again to our minds. 

Of all the conditions the physiatrist 
meets, one of the most common is back- 
ache. The story as unfolded in the paper 
just presented is as true today as it was 
20 or 30 years ago. Not only that, but our 
ability to cope with the etiology, prophy- 
laxis and treatment are equally trouble- 
some. The symptomatology and signs are 
well known and have not changed over the 
years. The treatment has fallen into a cyc- 
lic pattern of conservatism, operative in- 
terference, conservatism, operative inter- 
ference and conservatism. However, a 
study of the results of such treatment 
shows equally unsuccessful results in the 
majority of cases. Today each case must 
be considered individually and what may 
help one case certainly may lead to disas- 
trous results in another. 

To get on with the basic thesis of this 
paper one must admire the efforts of Dr. 
von Werssowetz in attacking the problem 
of selection of braces for backache. His 
background discussion of the physics of 
curvature and its correction is a clear and 
simple explanation of what a brace should 
do to correct a given deformity. However, 
as he points out, it is one thing to know 
what to do, but a far harder task to do it 
when there are few or no points of stabil- 
ity to act as anchors for the “three point” 
pressure system. 

When one considers that there may be: 
(a) soft tissues which will yield to pres- 
sure; (b) one or many ietacnatiaes joints 
involved between the three pressure 
points; (c) bony protuberances just under 
the skin such as the iliac crests, where 
pressure sores may develop with such a 


pedic Brace Shop, Thayer VA Hos ital, 
except those in igures 5 and 7. 
Brace Shop, Lawson VA Hospital, 


hese were constructed by Mr. Carl G. 
Chamblee, Georgia, to whom the author is greatly indebted 


system; (d) pain produced at the sites of 
the pressure points; and (e) a mental fixa- 
tion against wearing the brace in its posi- 
tion of maximum benefit; then, if not long 
before, the physician might have a ten- 
dency to give up the ghost and resort to 
more drastic and permanent measures such 
as bone grafting, plaster of paris casting, 
or referral of the patient to an unsuspect- 
ing colleague! 

Another aspect of the problem of back 
bracing i is the dependency reaction seen so 
often in industrial, pension, and compensa- 
tion cases. Here the patient claims such 
marked benefits from the use of the brace 
that he will not give it up long after he 
no longer has use for it. As a matter of 
fact, the dependent attitude may lead to 
sufficient muscular atrophy that the patient 
finally must either go through a rigid 
course in muscle retraining and strength- 
ening or continue to wear the brace as a 
physiologic crutch. 

Dr. von Werssowetz is cognizant of this 
latter possibility, for he points out that 
the brace must be an adjunct to other 
good physical medicine procedures, includ- 
inv\a goodly amount of strength building 
exercise, and that the patient must be 
weaned from the brace as soon as possi- 


€. 

The fact that there are so many differ- 
ent types and styles of back braces rein- 
forces the adage that eacii case must be 
individualized and that without knowing 
the cause of the backache there can be no 
back brace. 

It is obvious that this discussion has 
skirted around the edges of Dr. von Wers- 
sowetz’ paper touching only here and there 
on points of interest to the discussor. It 
is also equally obvious that the discussor 
is woefully ignorant of certain orthopedic 
appliances, when referred to by the names 
of the originator of the appliances. It is 
wonderful that we can recognize an out- 
standing physician by his contribution to 
his own field of endeavor. It would be 
equally wonderful if the name of the ap- 
pliance described what that appliance was 
or what it attempted to do. 


“The author wishes to express his appreciation and thanks to Mr. Wallace Slodek, Chief of the Ortho- 
Nashville, Tennessee, who constructed all of the braces pictured, 


Albright, Supervisor, Orthopedic 
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A PORTABLE ELECTRONIC PULSE DETECTOR * 


HENRY FLECK, M.D. 


NEW YORK, N. Y. 


Detection of the arterial pulse in peripheral vascular disease, depends 
largely upon the sensitivity of the cutaneous receptors of the observer’s fin- 
gers. Since presence or absence of the pulse might influence a decision in 
favor of surgical or other intervention, an instrument was devised, the sen- 
sitivity of which goes beyond that of human perception, and which permits 
direct observation. 

The problem to be solved was that of transforming a mechanical impulse 
into an electrical impulse, and to amplify the latter in such a way as to per- 
mit registration on a sensitive meter or the electrocardiograph. 


Figure 1. 


The apparatus consists of two parts: The pick-up and the amplifier. 
(1) The pick-up (Fig. 1 and 2) makes use of a mechano-electronic trans- 
ducer RCA 5734, as used by Curtis and Nickerson.!. This is encased in a 


* From the Department of Physical Medicine, Bronx Hospital 
1. Curtis, H. J., and Nickerson, J. L.: ication of the Transducer Tube to the Recording of the 
Peripheral Pulse, Proc. Soc. Exp. Biol. & Med 7383, 1949. 


686 


| = 
— 
| 
i 
| 
: 
| 
J 
if 
| 
4 
| 
— 


ELECTRONIC PULSE DETECTOR — FLECK . 687 


metal holder, one-half of which is cut away at one end, and provided with a 
hole. Through this hole, slightly below the surface of the holder, projects a 
plastic knob at the end of a metal stylus, which is soldered at right angles 
to the plate shaft of the tube. 


Any movement of the plastic knob moves the plate in the tube, and 
thereby changes the electro-static field between it and the cathode. This 
change, which increases or decreases the plate current, is amplified. 

(2) The amplifier (Fig. 3) consists of one stage of amplification aud a 
balanced bridge circuit, as indicated in the diagram. Its sensitivity can be 
varied by means of both input resistors. 


The pick-up can be moved about until the pulse is found, and then may 
be strapped to the region where the pulse is to be recorded. The pulse can 
be observed on the zero center microammeter (M) or the first stage of am- 
plification can be coupled to the electrocardiograph. 

The device is portable and its power requirement is small. 


3) 


Figure 2. 
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MEDICAL NEWS 


Members are invited to send to this office items 


of news of general interest, for example, those re- 
lating to society activities, new hospitals, education. 
etc. Programs should be received at least three 


New Instructors at Northwestern University 


Medical Schoo} Course in Physical Therapy 


retirement of Miss Gertrude 
Director of the Course in 

Northwestern University 
Medical School, after twenty-five years of serv- 
ice, and the resignation of Miss Dorothy Dean, 
who served as Instructor and Associate in Physi- 
cal Medicine from 1942-1952, Dr. Stafford L. Os- 
borne, Emeritus and Acting Chairman 
of the Department of Physical Medicine has an- 
nounced the following new appointments to the 
staff 


Following the 
Technical 
Physical Therapy at 


teard as 


Professor 


Elizabeth Wood, former instructor, has been 
made Technical Director. Miss Nan Dickson of 
Chicago, formerly Chief Physical Therapist at 


St. Lukes Hospital and staff Physical Therapist 
at Wesley Memorial Hospital, joined the staff as 
full-time instructor on August 1, 1952, and Miss 
Dorothy Gorski, also of Chicago and from the 
St. Lukes Hospital Physical Therapy Staff, start- 
ed as full time instructor on September 15, 1952. 


Seminar at Tulane 


A seminar on “Low Back Pain” will be giver 
on February 27-28, 1953, at the Division of Grad- 


uate Medicine, Tulane University of Louisiana 
School of Medicine. Inquiries should be directed 
to Dr. Jack Wickstrom, Chairman, 1430 Tulane 


Ave, New Orleans 12, La 


TV Films on Physical Therapy 


Film sequences were made at the Institute of 
Physical Medicine and Rehabilitation, New York 
University-Bellevue Medical Center, to be used 
in a series of TV programs this fall 


New Jersey Society Meets 


At the October meeting of the New Jersey So- 
ciety of Physical Medicine, Dr. Herman Rudolph 
spoke on “Physical Medicine and Rehabilitation 
of Hemiplegia at Home.” 


Clinics on Cerebral Palsy 
Dr. Winthrop M 


Phelps will conduct consulta- 


tion clinics on cerebral palsy on Dec. 4 and 18 at 
1767 
D.C 


Massachusetts Ave., N. W., Washington, 
The clinics will last from 10 A. M. to 3 P.M 


weeks before the date of meeting. 
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Personals 


Dr. Robert M. Stecher, Cleveland, Ohio, is a 
nominee for Secretary-Treasurer of the newly 
formed organization known as “Friends of the 
Armed Forces Medical Library.” 

Dr. Howard A. Rusk of New York City was 
one of the speakers at the annual meeting of the 
Association of Military Surgeons held at the Stat- 
ler Hotel, Washington, D. C., November 17-19, 
1952. 

Dr. Edward Gordon is author of four manuals 
on multiple sclerosis issued by the National Mul- 
tiple Sclerosis Society. 

Dr. Ralph E. Worden is the new director of a 
rehabilitation center recently established at Ohio 
State University. 


Accepted Apparatus 
Kidde Tubal Insuffator, Office Model No. 605700. 


— Manufactured by Kidde Manufacturing Co., 
Inc., 35 Farrand St., Bloomfield, N. J., apparatus 
is for controlled injection of carbon dioxide into 
the uterine tubes for diagnostic and therapeutic 
purposes. 

The Council on Physical Medicine and Reha- 
bilitation voted to include the device in its ac- 
cepted list. 

Vaso - Pneumatic. — Manufactured by Poor & 
Logan Manufacturing Company, 7319 Varna Ave., 
North Hollywood, Calif., apparatus is designed 
for use in the treatment of peripheral vascular 
disease. The Council on Physical Medicine and 
Rehabilitation secured evidence to indicate that 
the device was well designed and was useful in 
the treatment of certain types of peripheral vas- 
cular disease. 

Gynogauge (Weisman). — Manufactured by 
Goodman-Kleiner Co., Inc., 5 E. 17th St., New 
York 3, N. Y., device is used for injecting carbon 
dioxide at controlled pressure into the uterine 
tubes. Evidence was obtained by the Council on 
Physical Medicine and Rehabilitation that the ap- 
paratus is well made and performs satisfactorily 
under standard office conditions. 


Stafford L. Osborne 


It is with regret that we announce the death on 
October 24 of Stafford L. Osborne, Ph.D. Dr. 
Osborne was a recipient of the Gold Key and has 
been closely associated with the Congress for 
many years. His death resulted from pneumonia. 
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OFFICIAL PUBLICATION AMERICAN CONGRESS OF PHYSICAL MEDICINE 


EDITORIALS 


SIGNIFICANCE OF THE COULTER MEMORIAL LECTURE 


The lead article in this issue should prove of exceptional interest to the 
readers of the ARCHIVES. It is the Second John Stanley Coulter Memorial 
Lecture, delivered before the 30th Annual Session of the American Congress 
of Physical Medicine and Rehabilitation by Dr. Frank H. Krusen, for years 
closely associated with Dr. Coulter. The lecture honoring John Stanley 
Coulter revives in our memories his outstanding accomplishments. Through 
tireless and indefatigable labors, he did much towards the establishing of 
physical medicine on a sound scientific basis and bringing about its acceptance 
as a recognized medical specialty. 


The present lecture is more than a tribute to a great physiatrist. It is a 
contribution to better understanding among physicians of their international 
responsibility. Dr. Krusen devoted his address to a delightful and informative 
account of the proceedings of the International Congress of Physical Medicine 
and Rehabilitation held in England last July. The meeting, conducted with 
a dignity traditionally British, was conspicuous for the excellence of the sci- : 
entific contributions and discussions. It also exemplified the unfailing cour- 


tesy and abundant hospitality of the English hosts. The formation of such 
an International Congress was dear to the heart of Dr. Coulter. What satis- 
faction he would have experienced, could he have lived to see the fulfillment $ 


of one of his dreams! 


With unrest throughout the world straining the relationships of nations 
almost to the breaking point, such a scientific gathering takes on added sig- 
nificance. Science knows no barriers, neither geographic, racial nor political. 
Mutual interchange of knowledge continues to be the most potent medium for 
maintaining good will among the peoples of the earth. Even between the 
nations of the West and those isolated behind the “Iron Curtain,” the common 
bond of scientific thought remains a still effective means of contact, albeit a 
tenuous one. It is heartening to all who seek peaceful understanding of the 
difficulties and problems that beset nations that plans have been made for 
additional countries to sponsor future International Congresses of Physical 
Medicine and Rehabilitation. 


EDUCATIONAL PROBLEMS OF PHYSICAL THERAPY 


The demand for qualified men and women properly trained in the pro- 
fessional and technical aspects of physical medicine and rehabilitation con 
tinues unabated. Governmental and state agencies as well as privately con- 
trolled civilian institutions suffer alike from the shortage that exists in per- 
sonnel experienced in this field. 


The lack of physicians competent to direct Departments of Physical Med- 
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icine and to train others in this specialty has been the subject of editorial 
comment in this journal on several occasions. In this connection mention 
should be made of a plan recently developed by the National Foundation for 
Infantile Paralysis whereby undergraduate summer internships in physical 
medicine were made available to third year medical students, Of necessity 
only a small number of students were able to take advantage of this oppor- 
tunity. The results obtained last summer, the first during which this arrange- 
ment was operating, have been most encouraging. Those who observed the 
work and reaction of the participating medical students are in agreement that 
this educational innovation has done much to arouse in them greater interest 
in and better understanding of physical medicine and its indispensable role 
in rehabilitation. Future recruitment of physiatrists depends primarily upon 
the creation of enthusiasm for this specialty during the period of undergradu 
ate training. Thanks are due the National Foundation for its pioneer effort. 

The interest of the physiatrists cannot be restricted to their professional 

colleagues in physical medicine. They must be equally concerned with the 
enrollment and training of non-medical personnel needed to fill the ranks of 
the physical therapists. The position of these who specialize in physical 
medicine is unique in that they depend in no small degree upon the assistance 
of qualified physical therapists to carry out the treatments which they pre- 
scribe. The lack of expert technical help undeniably impairs efficiency in 
patient management. Therefore, from the standpoint of professional efficiency 
alone the need for physical therapists is obvious. In this respect a rough 
analogy may be drawn between physical therapists and x-ray technicians. 
Che roentgenologist, like the physiatrist, relies upon efficient technical as- 
sistance. There is, however, an important difference between the duties of 
x-ray technicians and physical therapists. The latter are required not only 
to carry out technical procedures but frequently are called upon to assist in 
the education and training of patients. This is notably true in the rehabili- 
tation of those suffering from poliomyelitis, cerebral palsy, hemiplegia, para- 
plegia and amputations, to mention only some of the commonly met condi- 
tions. Consequently, physical therapists play a definite role in actual treat- 
ment. Furthermore, therapists often are responsible for carrying out pre 
scribed treatments during the intervals between the doctor’s visits. In view 
of this situation physiatrists must be concerned not alone with the much 
needed numerical increase in physiatrists, but, also, with maintenance of the 
educational standards in our schools for physical therapists. These standards 
have been brought to their present high level only after years of thoughtful 
effort. The need for physical therapists is not a valid reason for lowering the 
educational prerequisites for admission to our schools for physical therapy 
nor for weakening their basic curricula. The best interests of patients, physi- 
cians and physical therapists are safeguarded by insistence upon an adequate 
general education as a preliminary to thorough technical training of those 
who enter physical therapy. 

Physicians who hold positions as directors or medical directors in many 
of the Schools for Physical Therapists have an unescapable responsibility 
for the training programs of their schools. They in particular should acquaint 
themselves with an excellent discussion carried on at the special meeting of 
the Physical Therapy Directors held during the American Physical Therapy 
\ssociation Conference last summer. At that time, a thought provoking 
report on some of the Problems of Physical Therapy Schools was presented 
by Miss Catherine Worthingham, Director of Professional Education of the 

National Foundation for Infantile Paralysis. 
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Miss Worthingham stresses the dangers inherent in a two year educa- 
tional prerequisite for admission to a one year course in physical therapy. 
She cites convincing figures to show the present definite trend toward the 
degree course. In 1945 only seven out of thirty-two physical therapy schools, 
eight of which were conducted by the Army, offered degree courses. In 1952, 
twenty out of twenty-eight approved civilian schools are conducting courses 
leading to a degree. 

Miss Worthingham shares the view that even the great need for physical 
therapists does not justify widespread advocacy of the two year college pre- 
requisites for a certificate course in physical therapy, especially since at pres- 
ent only three schools admit students on that basis. Nor does she believe 
that elevation of educational standards has decreased the numbers graduating 
from our schools. In support of this contention she points out that from 
sixteen approved schools in 1941 there were 238 graduates and the total num- 
ber of registered physical therapists was 1,604. After the war, in 1947, there 
were 383 graduates from twenty-three schools. The total number of physical 
therapists had risen to 4,684. At the end of a ten vear period (1951) twenty- 
eight schools graduated 585 students and the physical therapists numbered 
6,754. Thus, in a decade, the number of approved schools had almost doubled ; 
the graduates per year had more than doubled and there were four times as 
many physical therapists available. We agree with her comment that “this 
is a good record for any profession.” 

Further expansion of existing teaching programs and the initiation 
of adequate new programs in physical therapy is imperative. This is so be- 
cause it is estimated that by 1958 at least 7,500 more physical therapists will 
be needed. To meet this demand 10,760 will have to be educated by that date. 
Since the present maximum capacity of the approved schools is approximately 
777, to carry out this expanded educational program involves doubling that 
number of graduates. Such an undertaking presents many difficult problems. 


As the concept of total rehabilitation of the patient continues to gain 
acceptance among physicians, particularly general practitioners, the future 
demand for qualified physical and occupational therapists will increase. There- 
fore, not only physiatrists but the entire medical profession must help meet 
this situation and become concerned with stimulating recruitment in and the 
educational advancement of these technical groups. 
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BOOK REVIEWS 


The reviews here published have been prepared by 
competent authorities and do not necessarily repre- 


sent the opinions of the American Congress of 


HOW TO SLEEP WITHOUT PILLS. By 
Dr. David F. Tracy. Introduction by T. S. Welton, 
M.D. Second Edition. Cloth. Price, $1.00. Pp. 
62, with illustrations. Sterling Publishing Co., 


Inc., 141 E. 44th St., New York 17, 1951. 


The qualifications of the author of this book 
are not made clear on the title page, which fails 
to state his address and institutional connections 
[he text itself offers, mixed with a large propor- 
tion of the plausible and the undeniable, enough 
dubious material about hypnetism and auto-sug- 
gestion to make the cautious reader wonder just 
what is behind this book The author states 
(page 10) that a patient will awaken more rested 
after an hour of hypnetic sleep than after hours 
of usual restless sleep, and (page 56) that a hyp- 
notist can make one remember things that hap- 
pened when one was three years oid. His opinion 
of current science is revealed by a reference to 
“scientific and superstitious mumbo jumbo” on 
page 6; he seems not to realize that “scientific 
mumbo jumbo” is a contradiction in terms that 
will be resented by everyone earnestly desiring 
the advancement of science. This book is not 
recommended 


ADVANCES IN ENZYMOLOGY AND RE- 
LATED SUBJECTS OF BIOCHEMISTRY. Vol- 
ume XII Edited by F. F. Nord. Cloth. Price, 
$9.75. Pp. 570, with illustrations. Interscience 
Publishers, Inc., 250 Fifth Ave., New York 1; 2a 
Southampton Row, London, W.C.1, 1951. 


Editor Nord of Fordham University has pre- 
sented an authoritative work which has been writ- 
ten by twelve of the ablest men in this discipline. 
Each writes a chapter on the subject in which 
he is an acknowledged master. While this vol- 
ume will have its greatest appeal to the biochemist 
and physiologist, it will have a limited appeal only 
to those physicians who have an interest in this 
subject 

Robert Hill of Cambridge, England, writes a 
chapter on oxidoreduction in chloroplasts which 
is concerned with the biochemical knowledge we 
have at the moment of the nature of the green 
plastids of plants. Utter and Wood of Western 
Reserve have written on the fixation of carbon 
dioxide Their discussion is limited to the mech- 
anisms of synthesis of the carbon skeletons of 
the various compounds from carbon dioxide. The 
subject of enzyme-subtrate compounds is written 
by Britton Chance of Philadelphia, who discusses 
the nature and properties of these compounds. 
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Emil Smith of Salt Lake City writes a chapter on 
the specificity of certain peptidases. Nachman- 
sohn and Wilson of New York write on the sub- 
ject of enzymic hydrolysis and synthesis of ace- 
tylcholine. Their review is limited to the pres- 
entation and analysis of a few important features 
and of some recent advances of interest for the 
enzymologist. Kurt Meyer of Geneva, Switzer- 
land, writes a chapter on the present status of 
starch chemistry which is concerned only with 
natural starch and its constituents. Peter Bern- 
feld of Tufts writes a chapter on enzymes of 
starch degradation and synthesis and states that 
this depends more than most other enzymic re- 
actions on the peculiarities of the substrate. Bio- 
logical methylation is the subject of a chapter by 
Frederick Challenger of Leeds, England. Charles 
Little writes on the reactions of borate with sub- 
stances of biological interest. Each of the nine 
chapters is closed with an extensive and valuable 
list of references for more detailed study. There 
is also an author znd adequate subject index. In 
addition there are included both an author and 
subject cumulative index for volumes one to 
twelve. 

This volume is highly recommended to the bio- 
chemist or the physician who has a particular in- 
terest in this field. 


THE FACTS OF LIFE FROM BIRTH TO 
DEATH. By Louis I. Dublin, Ph.D., Second Vice- 
President and Statistician, Metropolitan Life Insur- 
ance Company. In Collaboration with Mortimer 
Spiegelman, F.S.A., Assistant Statistician Metropoli- 
tan Life Insurance Company. Cloth. Price, $4.95. 
Pp. 461. The Macmillan Company, 60 Fifth Ave- 
nue, New York 11, 1951. 


Dr. Dublin’s aim is to convey succinct infor- 
mation on problems of human health and disease. 
This he is well equipped to do. The material is 
arranged in the form of question and answer. The 
questions are well chosen and the answers sober, 
factual, and discreetly evaluative; the information 
is given at the level of the intelligent lay reader; 
sources of more detailed information are noted. 
The arrangement is not conducive to consecutive 
reading, but this is proper in a book intended for 
reference. 

It will be useful in any doctor's office and, in 
fact, in the office of anyone who deals with some 
phase of public health; it will probably fascinate 
those laymen who have an overweening curiosity 
about disease. The title embodies the only dis- 
tinguishable witticism. 
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TUMORS OF THE SKIN: BENIGN AND MALIc- 
NANT. By Joseph Jordan Eller, B.S., M.D., Director 
of Department of Dermatology, New York City 
Hospital, New York, and William Douglas Eller, 
M.D., Assistant in Dermatology and Syphilology, 
University Hospital, New York-Bellevue Medical 
Center, New York. Second Edition. Cloth. 
Price, $15.00. Pp. 697, with 553 illustrations. Lea 
& Febiger, 600 S. Washington Sq., Philadelphia 
6, 1951. 


In this volume by Eller and Eller (Lea & Febi- 
ger, Philadelphia), the authors have divided the 
subject matter into three major sections: general 
considerations, benign tumors, and malignant tu- 
mors. Under the second section, some 48 benign 
growths, 5 of infectious origin and 19 instances 
of precancerous dermatoses are described and 
classified clinically and histologically. Methods of 
treatment that offer the best prognosis and cos- 
metic results are presented in detail. The section 
on malignant tumors is unusual in that the treat- 
ment of carcinomas of various types in special lo- 
cations is diagrammed and the practical applica- 
tion of different methods of therapy is described 
for each lesion. A chapter concerns the manage- 
ment of malignant melanoma. Other malignant 
lesions discussed include thirteen sarcomas of dif- 
ferent types and origin, and seven lymphomas, 
including the leukemias. Chapters are devoted to 
cutaneous surgery and plastic repair of the skin 
tumors and extensive discussion of the application 
of radiotherapy includes a number of dosage 
tables and diagrams. The text has been expanded 
and brought up-to-date; several new disease en- 
tities have been added. There is an extensive 
bibliography at the end of each chapter and the 
subject matter is well indexed. This book will 
prove a useful reference for dermatologists, ra- 
diologists, surgeons, and others interested in tu- 
mors of the skin. 

DISEASES OF THE NERVOUS SYSTEM. By 
W. Russell Brain, D.M., F.R.C.P., Physician to 
London Hospital and to Maida Vale Hospital for 
Nervous Diseases. London. Fourth Edition 
Cloth. Price, $8.50. Pp. 1002, with 85 illustra- 
tions. Oxford University Press, 114 Fifth Ave., 
New York 11; Amen House, Warwick Sq., Lon- 
don, E.C.4, 1951. 


This is a fourth edition of this text since 1933. 
The most notable additions since the third edi- 
tion are discussions of the use of new drugs for 
tuberculous meningitis, subacute combined de- 
generation, epilepsy and Parkinson’s disease. 

This is an excellent text for students and for 
reference use for the practicing physician. Ana- 
tomical relationships, and aspects of functional 
neurophysiology are incorporated into the clear 
clinical descriptions of neurological syndromes to 
help the clinician in diagnosis. Pathology is brief- 
ly discussed, but references are included. Progno- 
sis is described in general terms together with 
specific treatment when such is known. The use 
of physical medicine and rehabilitation procedures 
is not included in sufficient detail to help the 
physiatrist. 
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BIOLOGICAL EFFECTS OF EXTERNAL 
BETA RADIATION. Edited by Raymond E. Zir- 
kle, Professor of Radiobiology, Institute of Radiobi- 
ology and Biophysics, University of Chicago, Chi- 
cago. National Nuclear Energy Series: Manhat- 
tan Project Technical Section. Division IV: Plu- 
tonium Project Record, Volume 22 E. Cloth. 
Price, $3.25. Pp. 242, with illustrations. McGraw- 
Hill Book Company, Inc., 330 W. 42nd St., New 
York 18; Aldwych House, Aldwych, London, 
W.C.2, 1951. 


Biological effects of external beta radiation is 
one volume of a series giving a record of the 
research work done by the Manhattan Project 
and the Atomic Energy Commission. The de- 
classified portion of the National Nucleaf®tnergy 
Series, when completed, is expected to consist of 
some sixty volumes which will be grouped into 
eight divisions. A Project Editorial Advisory 
Board was designated to prepare a unified ac- 
count of Atomic Energy Project work. For rea- 
sons of national security there was considerable 
duplication of effort. The Editorial Board has 
attempted to reduce duplication insofar as pos- 
sible and to eliminate discrepancies in factual 
data. 

This volume is a technical account of informa- 
tion collected while developing methods for pro- 
ducing plutonium. These papers represent se- 
lections from the great mass of current reports, 
made on the basis of their value to basic science 
and technology. The work was*part of an in- 
tensive radiobiological program carried out dur- 
ing World War II at Clinton Laboratories, Oak 
Ridge, Tennessee, under the supervision of Dr. 
Howard J. Curtis. 

Doctor Zirkle has had a most difficult task as 
editor of this volume. Most of the writing had 
to be done hastily because the authors were re- 
turning to their pre-war positions. The shortage 
of manpower made it impossible to edit manu- 
scripts as carefully as desirable. Nevertheless, 
Doctor Zirkle deserves great credit for a difficult 
task well done. Contributing authors were Eliza- 
beth Anderson Barnes, K. K. Barnes, Purdue 
University; P. S. Henshaw, Public Health Serv- 
ice, Washington, D. C.; J. R. Raper, University 
of Chicago; E. F. Riley, Jr., State University of 
Iowa; R. S. Snider, Northwestern University 
Medical School; J. E. Wirth, Pasadena, Califor- 
nia; and R. E. Zirkle, University of Chicago. 

There are sixteen chapters. Chapter one gives 
the sources and techniques that were developed 
to administer external beta-ray exposures to vari- 
ous biological materials. The experiments con- 
sisted of a study of: 1, acute total-surface irradia- 
tion of mice, rats, guinea pigs, and rabbits; 2, 
daily low-dose exposure of mice and rats; and 3, 
irradiation of restricted areas of rabbit and man. 
3oth early and delayed effects were studied while 
lethal action was studied intensively. The lesions 
are well illustrated by photographs, many of them 
in color. Each chapter opens with an excellent 
abstract which is most helpful. Each chapter is 
closed with a well chosen list of references for 
further study. The work is well presented in 
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clear language. This is a most useful 
olume and is undoubtedly but the starting point 
reaches of knowledge. 


and concise 


new 


CURRENT THERAPY, 1952. Latest Approvep 
or TREATMENT FoR THE PRACTICING Puys- 


Editor, Howard F, Conn, M.D. Consulting 
Editors, M. Edward Davis, Vincent J. Derbes, Gar- 
field G. Duncan, Hiugh J. Jewett, William J. Kerr, 
Perrin Il. Long, H. Houston Merritt, Paul A 
O'Leary, Walter L. Palmer, Hobart A. Reimann, 
Cyrus C. Sturgis, and Robert H. Williams. Cloth 


Price, $11.00. Pp. 849. W. B 
West Washington Square, Philadelphia 5, 


Saunders Company, 
1952. 


This is an amazing compilation of authoritative 


opiniof®on treatment by recognized specialists. 


Correct diagnosis is assumed and the presenta- 

4 tions are confined to well condensed, often out- 
3 lined discussions of necessary and medicinal, die- 

‘ tary and nursing orders. The most detailed con- 

: sideration is in regard to administration of drugs. 


In case of controversial methods of treatment, al- 


ternative opinions are given without editorial 
comment 

appear to be an extraordinarily 
valuable desk reference for the busy general prac- 
titioner and for medical students and hospital res- 
ident staffs 


Surgical, psychiatric and physical medicine and 


[his would 


rehabilitation procedures are essentially omitted 
except for brief reference 
{ \ SYNOPSIS OF NEUROLOGY. By iv. F 
/issington Tatlow, M.D., M.R.C.P. (Lond.), Medi- 
: cal Registrar, Maida Vale Hospital for Nervous 
Diseases, London; J. Amor Ardis, M.D. ChB 
DPM. (Brist. & Lond.), Senior Registrar in Psy- 
chiatry, Aberdeen General and Mental Hospitals ; 
ind J. A. R Bickford, MRCS. L.R.C.P., D.P.M. 
i (Brist.), Senior Registrar in Psychiatry, Maryfield 
: Hospital, Dundee, and Dundee Mental Hospital, 
: Gowrie House Cloth Price, $6.50 rhe Wil- 
: hams & Wilkins Company, Mt. Royal and Guil- 
Avenues, Baltimore 2, 1952 


. 


For some reason Neurology has a reputation of 


being a difficult subject. It is possible that this 
i . book will do much to change that impression, for 
t ts ideal for student use. There is a wealth of 
matomical, physiological and clinical data pre- 


sented, with a minimum of words and a number 
fel ] he outstanding feature of the 


teu als 
ts style of presentation in outline form 
This allows for a maximum of detailed informa- 
minimum of reading; in fact, it rep- 


ill hkelihood the 
specialty 
should 


ideal manner of an- 
eXamination questions 
greatly to all 
reviewer's ex- 
book is in part due to 
enabling the reader at a 
essential content of each 


appeal 
examinations The 
it the 
stime twpe 
af eteriine the 
In a sense this is a manner of spoon-feed- 
predigested 
and skilfully ab- 
kernels for consumption. 
be a very popular text 


is the authors have 
mder discussion 
the essential 


undoubtedly 
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for students of neurology; it will also be a valu- 
able addition to the library of the specialist in 
the field and to all practitioners as a handy ref- 
erence. 

THE PHYSICIAN AS MAN OF LETTERS, 
SCIENCE AND ACTION. By Thomas Kirkpatrick 
Monro, M.A., M.D., LLD., Emeritus Regius Pro- 
fessor of Practice of Medicine in the University of 
Glasgow, Honorary Fellow of the Royal Faculty 
of Physicians and Surgeons, Glasgow; Honorary 
Member of the Royal Medico-Chirurgical So- 
ciety of Glasgow; Honorary Member of the As- 
sociation of Physicians of Great Britain and Ire- 
land. Second edition. Cloth. Price, $4.50. Pp. 
259. The Williams & Wilkins Co. Mt. Royal 
and Guilford Aves., Baltimore 2, 1951. 


This book consists of 25 chapters describing the 
who attracted attention for 
their activities in such non-medical fields as lit- 
erature, science, exploration, government and 
philanthropy. Each of the persons mentioned is 
represented by a succint biography, and the re- 
sult is a collection of facts at once illuminating 
and inspiring. The last chapter, “Some Students 
of Medicine Who Never Qualified,” gives amus- 
ing facts about a remarkably long list of famous 
men. The author is to be commended for avoid- 
ing the breathless, exaggerated style by which 
occasional modern authors try to enliven medical 
subjects for popular consumption; his wealth of 
objective information speaks for itself. It is hard 
to imagine any type of reader who would not 
find something in this book to enjoy. 


lives of physicians 


ELEMENTARY MEDICAL STATISTICS. Tue 
PRiINcipLes oF QUANTITATIVE Mepicine. By Donald 
Mainland, M.B., Ch.B., D.Sc., F.R.S.E, F-.R.S.C. 
Professor of Medical Statistics, Division of Medi- 
cal Statistics, the Department of Preventive 
Medicine, New York University College of Medi- 
cine. Leatherette binding. Price, $5.00. Pp. 327 
with illustrations. W. B. Saunders Company, 
West Washington Square, Philadelphia 5, 1952. 


Shorter, and much less formidable in appear- 
ance, than the classic “Medical Biometry and 
Statistics,” by Raymond Pearl, the present book 
by Mainland has many of the best qualities of 
the older work. These include especially a warm 
directness of style and perhaps even a keener 
understanding of the interests of a medical stu- 
dent. The introduction of the theory of prob- 
ability in many textbooks by references to penny- 
tossing has become conventional and ineffective; 
instead, from the first page on, the present author 
refers to medical experience and _ publications. 
rhis will be appreciated by readers who seek an 
understanding of underlying principles. It is not 
a complete treatise on statistical theory; neither 
is it a cook-book to be followed in working out 
technical procedures like the calculation of a cor- 
relation coefficient. It can be recommended to in- 
structors as an authoritative and interesting basis 
on which to build up a brief course on statistics 
for first- or second-year medical students. 
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Parkinsonism. Hugh G. Garland. 
Brit. M. J. 1:40 (Jan. 19) 1952. 


Parkinsonism is an irreversible process, and no 
patient has ever been cured. A small proportion 
of postencephalitic cases become stationary for 
very long periods, and perhaps indefinitely, but 
all other forms of Parkinsonism are inevitably 
progressive sooner or later, though often with sta- 
tionary phases. 

Physical therapy probably is as important as 
medicinal treatment. The essential part of physi- 
cal therapy is vigorous active exercises employed 
for all limbs, and in the very advanced Parkin- 
sonian daily passive movements of all joints are 
essential. Hot baths often will relieve the dis- 
ability in the joints and to some extent the general 
stiffness. Massage, all forms of electricity, and 
all emanations have no particular value in the 
disease. 


The Painful Shoulder. R. J. W. Withers, 
Brit. M. J. 1:40 (Jan. 5) 1952. 


For rupture of the supraspinatus tendon, con- 
servative measures are adopted in all cases, and 
the arm is put at complete rest either in an ab- 
duction shoulder splint or else with the arm at 
the side in a sling or bandaged to the chest wall. 

If there is return of some shoulder elevation 
within four to six weeks conservative measures 
can be continued and physical therapy and exer- 
cises will complete the return of shoulder function. 
When no recovery of elevation has occurred in six 
weeks, operation to repair the ruptured supra- 
spinatus is advised. The aftercare consists of rest 
for the shoulder with the arm in a confortable 
position — the author does not now use an ab- 
duction splint — until pain and joint irritability 
have subsided; thereafter active exercises aided by 
hot packs and assisted movements from the phys- 
ical therapist are used. 

When a painful arc of movement during mid- 
clevation of the shoulder has developed, conserva- 
tive measures are adopted at first; these consist 
in teaching the patient how to avoid if possible 
those movements which cause pain. Repeated in- 
jections of procaine into the subdeltoid bursa also 
help, but it is difficult to see how physical therapy 
in any form can affect lasting change. About five 
out of every six cases eventually clear up whether 
“treated” or left to their own devices. The re- 
mainder should be treated surgically. 

Patients with “frozen” shoulder should be di- 
vided into the subgroups of (1) irritative lesions, 
where there is a full range of passive movements, 
and (2) adhesive lesions, where movement is re- 
stricted though it can be freed by manipulation. 
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Treatment of irritative lesions is primarily by 
rest, support of the arm in a sling being easiest 
for the patient. There are no real advantages in 
keeping the arm in an abduction shoulder splint; 
instead, this ofter increases pain. Heat in one of 
its various forms usually is ordered, but in a con- 
siderable number of cases this treatment may in- 
crease the pain and have to be stopped. If com- 
plete rest is given to the shoulder, the severe pain 
gradually subsides in four to six weeks, and as 
soon as this occurs gentle exercises for the shoul- 
der should be encouraged, aided if need be by 
massage. Exercises are best done with the pa- 
tient in supine position. In the average case re- 
turn of function may be expected in three to four 
months, though it will not be full for eight months 
or even a year in the worst cases, 

In many cases replacement fibrosis occurs after 
the acute irritative stage has passed. At this stage 
pain is much less severe and usually occurs only 
on attempted movement. While the shoulder is 
still “frozen,” there is a litthke movement at the 
shoulder-joint, so that, along with the scapular 
glide, the arm usually can be elevated by the pa- 
tient to about a right-angle. At this stage manip- 
ulation of the shoulder under anesthesia is called 
for, when full movement usually can be obtained 
with palpable or even audible “snaps” which are 
due to the breaking down of adhesions. The 
manipulation must be carried out very gently, and, 
as a first measure, should be through full lateral 
rotation only. Often one manipulation is enough 
to free the joint, and it is usually found that after 
manipulation physical therapy is a real help in 
hastening full recovery. 


Neurovascular Syndromes of the Shoulder Girdle. 
F. Stanley Morest. 
J. Kansas M. Soc. 53:57 (Feb.) 1952. 


There are four main types of anatomic de- 
rangement of the shoulder girdle which may be 
responsible for neurovascular syndromes involv- 
ing the upper extremities; namely, the cervical 
rib, scalenus anticus costoclavicular and hyper- 
abduction syndromes. After correct diagnosis, 
treatment often brings dramatic relief. Keeping 
the arm out of faulty position often is sufficient 
to relieve the pain. In analyzing the activities 
of a patient over a 24-hour period, any faulty po- 
sition assumed during work, play or sleep, as the 
particular case illustrates, must be corrected. Fre- 
quently, as in mechanics working with arms over- 
head, it will be necessary for them to change jobs, 
or omit a portion of the work responsible for us- 
ing the arm in a faulty position. A change in 
sleeping position often is necessary. Supplemental 
measures are designed to increase the angle 
formed between the clavicle and first thoracic rib 
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by exe es designed to strengthen the so-called 
“elevator muscles” of the shoulder girdle, like the 
trapezius and elevator scapulae. Wright has out- 
lined pful exercises, such as shrugging of the 
shoulders forward and backward while holding a 
ive-pound weight in each hand. Reaching exer- 
cises are carried out by the patient hanging from 
1 horizontal bar or by extending arm upwards 

erhead and placing a mark on a door or wall 
The patient tries to exceed his mark by one- 
fourth inch daily These patients must be warned 
to begin with only three times for each exercise 
and to progress by one more time daily, thus 
avoidit induction of any muscle strain Like- 
wise, increasing gradually the amount of the 


eld in each hand, it will be possible to 
go from 5 to 20 pounds in several weeks, if neces- 
sary. If the patient is guilty of faulty body pos- 
ture as well, it also must be corrected 


Control of Cold in Industry. A. K. Hill 
Brit. |. Phys. Med. 15:37 (Feb.) 1952 


\ virus is now accepted as the essential cause 
of what is called the common cold; but little is 
vet known of the properties of the virus itself, 
or of the factors which are related to human re 
sistance or susceptibility to infection by the virus 
It is Hill's opinion that the most hopeful method 

f controlling the common cold is by general hy- 
TT neasures, supplemented in some cases by 
physical chemical techniques There afte, how- 
ever, several prophylactic measures which have 
been used extensively, but with what success is 
still ben irgued. Special measures include ul- 
traviolet 1 lation, vaccines and vitamins Ex 
posure to ultraviolet light, in short repeated 
course or regularly during the winter months, 
has many advocates and is much used in industry 
Of four methods of prophylaxis tried, this was 
the only one which reduced both the severity and 
he ver of colds in a large factory. Such ex 
posure may he f value in raising the level ol 
eneral physical fitness, but the reports on its 
value in preventing colds are very conflicting. The 
number of victims of colds who are sun-tanned 
ind physically fit after a recent holiday has great- 
ly reduced the faith which Hill did have in the 
prophylactic value of ultraviolet light. It is his 
impression that no purely prophylactic measure 
is of proved value when applied generally to large 
numbers of persons, but that in selected cases, 
e or the other method may be successful 


Rehabilitation Techniques with Braces and 
Crutches: IV. Methods of Falling and of 
Getting Down and Up from the Floor. Morton 
Hoberman, and Erbert F. Cicenia. 

Am. I. Phys. Med. 31:21 (Feb.) 1952 


Most of us have an inherent fear of falling 


Practically all disabled persons have a fear of loss 


f support and falling Although we cannot ex- 
pect mquer these fears completely, we can do 
much to promote a calm self-assurance and to 
quicken our presence of mind in situations where 
the inherent fears come into play Physically dis- 


abled persons can be taught the “know how” 
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through adherence to simple safety measures and 
by early instruction in the proper way to ease a 
fall. The cardinal safety measure is a progressive 
approach from the simple to the more difficult. If 
the preliminary fundamentals are well learned, the 
danger of falling will be minimized to only un- 
predictable hazards encountered during the course 
of a normal day. Instruction in falling should be 
begun early in the individual's rehabilitation pro- 
gram, even before braces and crutches are used. 
Fallmg always should be practiced on well-padd- 
ed surfaces, such as a soft mat, mattress, or if 
outdoors, on a soft heavily-grassed spot. This in- 
stallment of rehabilitation techniques dealing with 
braces and crutches outlines methods of falling 
and of getting down and up from the floor. Sev- 
eral methods are described and reinforced by ex- 
cellent illustrations. The more techniques achieved, 
the greater the ability to maneuver the body un- 
der all circumstances. The methods described in 
this article are mainly for patients with complete 
or partial paralysis of the lower trunk and both 
lower extremities. However, with some ingenuity, 
these methods can be modified for those patients 
with more involved residual physical disabilities. 


Influence of Procaine Infusions on the Tempera- 
ture of Muscle and Skin of Poliomyelitis Pa- 
tients. Steven M. Horvath; Harold N. Taylor; 
Attie Y. Werner, and W. D. Paul. 

Am. |. Phys. Med. 31:14 (Feb.) 1952. 


Forty patients with acute poliomyelitis were 
viven intravenous infusions of procaine. Periph- 
eral vasodilatation as indicated by elevated toe 
temperatures was observed in only 17.7 per cent 
of these patients. The mean temperature ele- 
vation in noninvelved and involved muscles was 
approximately 0.2 C. This increase cannot be 
considered to indicate an augmented blood flow 
through the muscles. The temperature of the 
wastrocnemius muscle of the involved extremity 
was wer than in the noninvolved extremity and 
appeared to be, at least, casually related to the 
degree of involvement. 


Aitter-Care for the Poliomyelitis Patient. Morton 

Hoberman. 

New York State J. Med. 52:323 (Feb. 1) 1952. 

\fter-care for the poliomyelitis patient follow- 
ing hospital discharge is an aspect of total care 
which has not received sufficient emphasis. Per- 
haps some of the indifference to this phase of the 
disease is due to a lack of appreciation of what 
idequate after-care entails. It may also be related 
to an oft-repeated statement attributed to Bennett, 
to the effect that nearly all poliomyelitis patients 
exhibit 80 per cent of their eventual maximal re- 
turn of muscle strength within nine months after 
onset, and the impression that after eighteen 
months no further increase in muscle strength can 
be expected. Another possible reason results from 
a concept that, after discharge from the hospital, 
only functional activi... is of importance and is 
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sufficient to bring the affected musculature to its 
greatest strength and endurance. After-care for 
the poliomyelitis patient is a long-term program, 
whether the patient is mildly, moderate, or se- 
verely involved. As might be expected, the mod- 
erately and severely involved poliomyelitis patients 
usually receive more thorough after-care for long- 
er periods than do the so-called non-paralytic and 
mildly involved patients. This is unfortunate, 
since it cannot be emphasized too strongly or too 
often that deformities, contractures, and other un- 
desirable residuals can and do, in fact, occur in 
any phase or period of the disease as well as in 
any type of patient. Also, the vastly superior 
numbers of the latter type of patients (non-paraly- 
tic or mildly involved) make it imperative that 
they be followed carefully for sufficiently long 
periods after discharge from the hospital. 


Chronic Rheumatoid Arthritis. Euclid M. Smith. 
South M. J. 44:925 (Oct.) 1951. 


The therapeutic approach to this complex syn- 
drome is extremely difficult and should be under- 
taken only after a thorough study of each individ- 
ual patient. After sufficient data have been as- 
sembled and evaluated, a plan of therapy should 
be developed which will meet the individual re- 
quirements of the patient and maintain the indi- 
vidual in the best possible state of physical and 
mental fitness until complete rehabilitation has 
been attained. Adequate nutrition is essential. 
Physical and mental rest, rest balanced with ex- 
ercise, are needed. The relief of pain and the pre- 
vention and correction of deformities are all im- 
portant objectives of therapy. To attain these ob- 
jectives there is available a goodly number of re- 
liable therapeutic agents comparatively simple in 
their application, and in the hands of an experi- 
enced therapist they are of proven value. Drugs 
for relief of pain, improved nutrition, functional 
management, psychosomatic methods, orthopedic 
treatment, climate and spa therapy, and physical 
medicine, all are reliable therapeutic measures, and 
when properly applied are most effective in re- 
lieving symptoms and in controlling the clinical 
course of the disease. Even the most enthusiastic 
interpretation of all recorded observations in this 
field must lead to the conclusion that there is no 
specific therapy for rheumatoid arthritis. 


The Restoration of Function by Tendon Trans- 
plantation in the Upper Limb. R. B. Zachary. 


Brit. J. Phys. Med. 14:277 (Dec.) 1951. 


No muscle should be transplanted if it is weak 
for, in its new situation, its action will be less 
powerful than ever. If a recovering muscle is to 
be transplanted every effort should be made to 
strengthen its action before operation; for exam- 
ple, if there has been a lesion in continuity of 
the ulnar nerve at the same time as an irreparable 
radial nerve injury, it is useless to use the flexor 
carpi ulnaris as a transplant before it has recov- 
ered almost full strength. Vigorous exercises in 


flexion and ulnar deviation of the wrist, accom- 
panied by faradism to the flexor carpi ulnaris 
may help to reduce the delay before operation 
Moreover, it is probable that such exercises may 
enable the patient to control the action of this 
particular muscle, so that after transplantation re- 
education may be made easier. Perhaps the most 
important feature of the preoperative treatment 
is to ensure that there is free movement over the 
range of action which is to be regained. If joint 
stiffness has occurred, frequent and vigorous and 
long continued treatment by active and passive 
exercises and elastic traction is needed, and even 
capsulotomy may be necessary The first and 
most important consideration of the postoperative 
treatment is to keep the limb in a satisfactory 
position during the time required for union of the 
transplant with the recipient tendon. The hand is 
put in a plaster cast .or the first three wee' 

After removal of this, an anterior plaster slab 
is then applied in the same position and reeduca 
tion is commenced. During the first week the 
plaster slab is removed for exercises starting first 
with the effect of gravity eliminated and then 
gradually adding the effect of gravity and increas- 
ing the duration of the exercises. Faradic stim- 
ulation of the transplanted muscle may help re 
education. Tendon transplantation is a valuable 
method of improving the function of the limb, but 
the treatment must be planned with caution and 
carried out with care. There are few procedures 
which demand such understanding and close co- 
operation between patient, physical -herapist and 


surgeon. 


The Mechanism and Physiotherapeutic Relief of 

Pain. Clive Shields. 

Lancet 6681:459 (Sept. 15) 1951 

Pain is hard to define. ‘The lexicographers and 
the poets are singularly unhelpful, for they in- 
variably contrast pain with pleasure; but, since 
pleasure is an emotion, and pain is perceived 
through the senses, the two experiences are in no 
way comparable. Those who are concerned with 
the treatment of postural defects in children must 
have been impressed by the infrequency with 
which such patients complain of pain; whereas 
in the adult with these conditions it is generally 
pain that compels him to seek medical advice. It 
is noteworthy also that the localization of pain 
by children is very inexact. Precision in locating 
pain comes with the passage of years, and this 
can be due only to the storing of past experiences. 
Suggestion is used in the physical therapeutic re- 
lief of pain and is common to all therapeutic 
measures. For example, class exercises owe their 
superiority over individual exercises to sugges- 
tion, imitation, and competition, and few would 
deny the value of group therapy. The mechanism 
of rest in relieving pain depends on the cause of 
the pain, but generally it eliminates frictional ir- 
ritation in joints, tendons, and muscles, and re- 
lieves muscle spasm; and in pain due to ischemia, 
whether of muscle or nerve, it reduces the meta- 
bolic requirements of damaged tissue. Conversely, 
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seen in peripheral circulatory failure, 
modified and graduated ac- 
collateral circulation 

common observation that 
in massive edema of the legs in 
cardiac failure or in nephritis — is always aggra- 
inflammation It has been 
this that in inflam- 
mation histamine or a histamine-like substance is 
liberated. The chief objection to this is that his- 
tamine when injected gives rise to itch but not to 
pain, and that histamine when ionized relieves cer- 
Further, Schumach- 
er (1943) showed that a skin erythema induced 
by local irradiation with ultraviolet rays reduced 
the pain threshold of the treated skin by fifty per 
cent, whereas the same degree of erythema pro- 
duced by acid left it unaltered. He con- 
cluded that the difference was due to the presence 
This is 


“rest pain,” 
may be relieved by 
increasing the 

It is a 
swelling 


tivity 
pain 


vated by coexistent 


suggested in explanation of 


tain types of peripheral pain 


micotimic 


or absence of inflammation 


very con- 
fusing when we try to explain the mechanism of 
pain relief by counter-irritation To say that 


counter-irritation operates because spatial summa- 
tion does not take place with pain as it does with 
heat and cold, and that it is only possible to feel 
the greater of two simultaneous painful stimuli, 
doubt true, but it explain why 
moderate counter irritation, not even reaching the 
intensity of discomfort, may abolish the primary 
pain \ prolapsed intervertebral disc gives rise 
to pain because it induces ischemic neuritis; and, 
though no physical therapy measure that the au- 
thor ] 


is no does not 


knows of can reduce the prolapse, properly 
applied heat, combined with rest and traction, of- 
ten can relieve pain by resolving the,inflammation 
and surrounding edema which accompany the pro- 
lapse 


Spa Treatment — Its Relation to Medical Reha- 


bilitation. R. A. Lockwood. 
Brit. J. Phys. Med. 14:255 (Nov.) 1951. 
Although there is nothing new or mysterious 


about the beneficial effects of treatment at a spa, 
should not be forgotten or ignored by 
those giving physical treatments. The major Brit- 
making a and useful con- 
tribution to general health and to those in need 
of rehabilitation in particular 
treatment 
follows (1) 
favorable 


their use 


ish Spas are serious 


may be 
Placing the patient 
environment tor treatment 
and thus counteracting adverse psychological in- 
fluence; (2) the removal of waste products due to 
faulty infective through 
skin; (3) the acceleration 
of the interchange between blood and tissue fluids 
by stimulating the circulation of blood and lymph; 
(4) improving metabolism so as to 


The aims of spa generally 
summarized as 


in the most 


metabolism or process 


the bowels, kidneys or 


secure in- 
creased resistance to infection; (5) breaking down 
fibrous adhesions dispersing thickenings in the 
muscles, tendons and joints, and (6) increasing, 
where possible, joint movement and re- 
education of and control. 

These aims will be recognized as being emi- 
nently suitable for the treatment of the rheumatic 
group of diseases, but are equally applicable to 
other conditions such as poliomyelitis, postopera- 


range ot 


muscle power 
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tive and orthopedic conditions, and the atter-ef- 
fects of joint, bone and muscle trauma. A wide 
range of known physical treatments is used at all 
spas, and after diagnosis a treatment plan should 
be drawn up having regard to the physical, ra- 
diological and pathological findings, and the ob- 
ject in view. It is usual for a patient to be pre- 
scribed hydrotherapy and pnysical therapy treat- 
ments on alternate days, together with inter- 
spaced recreational, occupational and diversional 
therapy. It is the type of physical treatment 
classed as hydrotherapy which is not too well 
known to physicians and physical therapists, and 
which, in a large proportion of patients, is respon- 
sible for improvement. Quite often patients have 
received extensive massage, heat and electrother- 
apy, either as in-patients or out-patients at their 
local hospital before they are sent for treatment 
of the spa type. Some of the principal baths or 
forms of balneotherapy used are: immersion, aer- 
ated, douche massage, undercurrent douche, va- 
por, peat packs and baths, deep pool and thera- 
peutic pool. Packing in towels, sheets and blank- 
ets forms an important part of the treatment. It 
is possible in a short article to deal with only a 
few of the many types of hydrotherapy used. The 
spa regimen, or as it must now be called — spa 
rehabilitation — utilizes all the forces that nature 
and man can provide. It is the combination of 
these factors which enables the physical therapist 
to achieve, objectively and subjectively, so much 
more than physical therapy alone. 


Rehabilitation Unit. H. Worley Kendell. 

Mod. Hosp. 78:67 (Mar.) 1952. 

Since the ideal of comprehensive medical care 
cannot be realized without physical medicine and 
rehabilitation, the extent to which these restora- 
tive techniques are offered as an essential part of 
the community health program is more or less a 
measure of the extent to which the ideal has been 
realized. The picture here is not entirely en- 
couraging, and it now seems that the best hope 
for improvement lies with the general hospital. 
While the purpose of this paper is to discuss cer- 
tain practical aspects of organizing and adminis- 
tering a department of physical medicine and re- 
habilitation in a general hospital, a prior consid- 
eration is a clear understanding of the function 
and scope of this relatively new specialty. The 
organization of a department of physical medicine 
and rehabilitation in a community hospital must 
begin with the community. Intelligent planning 
requires a thorough knowledge of local needs and 
and utilization of them should stress 
itegration. If planning is realistic as well as 
imaginative, many resources and much equipment 
not located in the hospital itself may be used in 
various stages of the rehabilitation process, with a 
net result fully as satisfactory as those achieved 
with vastly greater outlay in large cities. For 
exainple, tools and machinery of the local voca- 
tional school may be scheduled for use under a 
cooperative plan; or certain exercising facilities in 
the high school may be utilized; or graduated 
work plans with the cooperation of industrial 
plants may be used. 
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FISCHER De Luxe Model 400 offers . . . 


Inductance Applications with the 

PATENTED ADJUSTABLE INDUCTION ELECTRODE, 
or inductance cable 

Condenser Electrode Applications with 

AIR SPACED ELECTRODES, pads and other designs 


Minor Electrosurgery and any degree of Coagulation 


FISCHER De Luxe Model 400 is the highly efficient, 
practically trouble-free, self-excited oscillator type— 
no crystal control or master oscillator. 


—_ H. G. FISCHER & CO. 
Franklin Park, Illinois 
tr area. 


H. G. FISCHER & CO., 9451-91 W. Belmont Ave., Franklin Park, Ill. 
Please send, without obligation, full information on....... s 


“) FISCHER De Laxe Cabinet Model 400 Short Wave Diathermy Unit--FCC Type 
@ AM.A. ACCEPTANCE 


4H FISCHER Portable Model 10A Short Wave Diathermy Unit—-FCC Type Approved 


FISCHER-TECA Low Voltage Generators Galvanic, Sinusoidal, Faradic 
FREE Copy Latest Report and Order Issued by Federal Communications Commission 
on Use of Diathermy Fquipment 
@ UNDERWRITERS’ LABORATORIES (10 Smali Down Payment—Low Monthly Payments Income While-You-Pay Plan 
APPROVAL 


@ F.C.C. TYPE APPROVAL D-500 


Name Archives 


@ CANADIAN TYPE APPROVAL Address 
Number 7 


AERO-KROMAYER 
by HANOVIA 


For accurate control in local ultraviolet application 


Designed, developed and engineered specilically for highly 
concentrated ultraviolet therapy under accurate focus and 
dosage, the Aero-Kromayer has a wide field of clinical 
usefulness. 


The Aero-Kromayer is completely air-cooled—operates in 
any desired position while delivering a constant, high-intensity 
output—and its various applicators are designed for any skin 
surface and orificial irradiation that may be required. 


Just off the press—new booklet, “Ultraviolet Radiations in Eye, 
Ear, Nose and Throat Conditions,” free on request. Write Dept. 306-L 
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HAM O VU Chemical & Mjg. Co., Newark 5, N. J. 


Presents the well- 
known valuable 
FARADIC and 
SINUSOIDAL 
CURRENTS 


in a Pulse Form 


Stimulation 
/ without 
Irritation 


ht. A. FISCHER & CO. 


517 COMMERCIAL STREET, GLENDALE 3, CALIF. & 


7 for descriptive literature 
Manufacturer of ELECTRO-THERAPY EQUIPMENT 


NEW THE UNDERWOOD GRIP RESTORER 
A NEW APPROACH TO AN OLD PROBLEM 


@ RESISTANCE RANGE . zero to twelve pounds. 

@ VERSATILITY .. . . fingers exercised individually or in combination. 

@ EFFICIENCY ..... instantly adjustable for any function—always ready for use. 

@ APPEARANCE .. . . the metal resistance units are enclosed in handsome hardwood cabinet 
with sliding panels. 

@ ADAPTABILITY . . . usable for children or adults without adjustment. 


SEND NO MONEY—TRIAL OFFER 
To practicing therapists and members of the medical profession. 


Send for free illustrated folders on other 
Manuflex products including the Underwood 
MANUFLEX approved by the Council on Physical | manuriex COMPANY, 2130 N. E. Klickitat, Portland 12, Oregon. 


Medicine and Rehabilitation (plastic model $37.50). Please send me an UNDERWOOD GRIP RESTORER to use free!y for 3 days. 
At the end of that time | will either return the device or remit $24.75 in 
full payment. It is understood that | am under no obligation to buy. 


All Manuflex products sold by the J. A. Preston 
Corporation, 175 Fifth Avenue, New York, N. Y. 


MANUFLEX CO. 


2130 N. E. KLICKITAT, PORTLAND, OREGON 


} 
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Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


This course is open to ¢ t PP d 
schools in phy sical th i - 
apy. Such graduates must members of the 
American Physical Thera y Ba and /or 
the American Registry of Physical Therapists and 
Occupational Therapy Association. 
Tuition: None. For Scholarship to Cover Trans- 
Maintenance, mtact National 
Infantile Paralysis, 120 Broadway, 
New York 5 “New York. 


Entrance Dates: First Monday in January, April, 
July and October. 

Duration of Course: The Course io divided into 
two parts: 

Part |. Over-all care of convalescent io 
with particular emphasis and special training 
in muscle testing and muscle reeducation. 

Part i. pee emphasis and special 
t in testing and functional 


retraining. 
Each Part lasts three months and only eclected 


must be willing to remain through Part 
selected. 


For Information Write: 
ROBERT L. BENNETT, M.D. 
Georgia Warm Springs Foundation 

WARM SPRINGS, GEORGIA 


ELECTRICAL MUSCLE 
STIMULATION 


Adjunct therapy for 
. . Dislocations 
... Other trauma of 
muscle and 
skeletal system 


2. To Retard Atrophy 


3. For Muscle Re-education 
...It Helps to Reestablish Muscle Sense 


4. To Help Regain and Preserve Mobility and 
Function of Muscles 


AN ANCILLARY TO MASSAGE...DRUGS... 
HEAT THERAPY ...OR MAY BE USED ALONE 


Write for literature and demonstration, 


MEDCO PRODUCTS CO. 


3607 E. ADMIRAL PLACE, TULSA 12, OKLA. 
P. O. Box 3275, Dept. T. 


ARTIFICIAL LIMB 
WEARERS 


Hanger Limbs ore being successful- 

ly worn by amputees of all oges. 

David Canfield. 4 
mnt Age: 13 Month 
the ae children grow- ™ 
ing vp on Hanger Legs. In contrast, 
Captoin W. T. Traylor, over 75 (illus- 
trated), now wears his fifth Hanger. 

He is a fire inspector who must 
cover continually hospitals, schools, 
sports events, etc., and be on his 

feet for hours at a time. 


The success of Hanger Limbs with 
amputees of such widely vorying 
types con be 
largely ottribut- Age: 78 Years 
ed to custom 
and individual fitting. 
Unusvol conditions are carefully in- 
i by e i d fitters, 
and “limbs ore to 
meet individual requirements. The 
experience of Hanger’s 90 years is 
given to every omputee so thot his 
may be ful 
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ATLANTA |, GA. 
BALTIMORE |, MD. 
BIRMINGHAM |, ALA. 
BOSTON 16, MASS. 
CHARLESTON 2, W. VA. 
CHARLOTTE 2, WN. C. 
CHICAGO 5, ILL. 
CINCINNATI 2, OHIO 
COLUMBIA, 8. C. 
COLUMBUS 38, OHIO 
DALLAS |, TEX. 
INDIANAPOLIS 2, IND. 
JACKSONVILLE, FLA. 
MEMPHIS, TENN. 
MIAMI, FLA. 
NASHVILLE, TENN. 
NEW ORLEANS, LA. 
NEW YORK 11, N. Y. 
OKLAHOMA CITY 3, OKLA. 
PHILADELPHIA 7, PA. 
PITTSBURGH 30, PA. 
RALEIGH, W. C. 
RICHMOND 19, VA. 
ROANOKE WA. 
ST. LOUIS 3, MO. 
TAMPA, FLORIDA 
TOLEDO, OHIO 
WASHINGTON 13, D. C. 
WILKES-BARRE, PA. 
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A 
|| PRESTON 


CORPORATION 
NEW YORK 
USA 


of Equipment for 


PHYSICAL MEDICINE 
and REHABILITATION 


ALL your needs supplied 
by ONE reliable source. 


REHABILITATION: Progressive Resistance 
Exercise Units; Walking Parallel Bars and 
Exercise Staircases of various designs; Invalid 
Walkers; Posture Training Mirrors, single and 
triple; Stall Bars; Pulley Weights; Shoulder 
Wheels; Shoulder Ladder; Supinator-Pronator; 
various types of Bieyele Exercisers; Restorator; 
Kanavel Table; Manuflex, with the new “Gym 
Kit” for hand therapy; Ankle exercisers; Quadri- 
ceps- Gastrocnemius- Footdrop Boots; Fold- 
away Jim, a gymnasium for the office or patient's 
Headslings, without 
scales to measure amount of traction; Gymnasium 


home; Sayre’s with of 
Mats in various sizes, thicknesses and coverings; 


Crutches and Canes; Cerebral Palsy Equipment 


PHYSICAL THERAPY: Whirlpools for every 
use: Hubberd Tanks; Parathn Baths; “Moistaire” 
Heat Therapy Units; Hydrocollator Master Units 
and Steam Packs; Shortwave Diathermy, “Hano- 
via” and other makes; Galvanie-faradic-sinusoi- 
dal Generators; Hanovia Ultraviolet Lamps; Heat 
Lamps and Bakers; Ultrasonie Generators; Treat- 
ment Tables; Timers 


DIAGNOSTIC APPARATUS: Chronaximeters ; 


Electromyographs; Dynamometers; Ergographs; 


Goniometers; Oscillometers ; Thermocouples 

——NEW ITEMS OF INTEREST— 
Literature On Request 

A powertul Mobile Whirlpool Carriage 

which gives full body or partial treatments 


in any bath tub or tank 
Price Only $295.00 F.O.B. N.Y. 


Underwood Grip Restorer for graded re- 
sistance exercise of the flexors 


Price $24.75 


Send for illus- 


trated Catalog No 


your jree 
1052 


P) Of our 
Inquiries invited. 


J.A.PRESTON 


175 FIFTH AVE.-NEW YORK 10,N.Y.- ORegon 4-9044 


MEETINGS OF INTEREST 
TO THOSE IN THE 
FIELD OF PHYSICAL MEDICINE 
AND REHABILITATION 


In this column will be published information 
about mectings of interest to those in the field of 
physical medicine. New data should be sent 
promptly to the office of the ARCHIVES, 30 
North Michigan Avenue, Chicago 2, Illinois. 


Chicago Society of Physical Medicine and Reha- 
regular monthly meetings, September 
through May, every fourth Wednesday. Milton 
G. Schmitt, Secretary, 6970 N. Clark St., Chicago 


Inhtation 


26. 


New York Society of Physical Medicine — Month- 
ly meetings held First Wednesday. Madge C. L. 
McGuinness, M.D., Secretary, 48 E. 62nd St, New 
York 21, 


Pennsylvania Academy of Physical Medicine and 
1952, regular meetings on third 
in December. 


Rehabilitation 
No meeting 
regular meetings on third Thursday of 
month, held bi-monthly. Secretary, Charles A 
Furey, M.D., 2201 St. James St., Philadeiphia 3, 


Thursday of month. 


1953, 


Pa. 


International 


IVorld Congress of the World Confederation for 
Physical Therapy — London, England, September 
7-12, 1953. Secretary, Miss M. J. Neilson, Chart- 
ered Society of Physiotherapy, Tavistock House, 
South, Tavistock Square, London, W.C. 1, Eng- 


land. 
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In that precious instant when new- 
born life hangs in the balance . . . the dependable 
E & J resuscitator can mean victory . . . and the first 
welcome cry of life. 

The E & J machine adjusts itself to even the tiny 
lungs of premature infants, signals the operator when 
aspiration is required to remove mucus or other 
foreign matter, breathes for the baby until 
natural breathing is firmly establi: 4 

The equipment enables your hospital to take positive, 
effective action when there is acute 
danger of a newborn life slipping 
away forever. You may see a demon- 
stration at no obligation...just write 
or phone any of the offices listed. 


The Breath of Life 


Ea ) MANUFACTURING CO. 
BURBANK, CALIFORNIA | 


By 
Patronizing 
Our 
Advertisers 
You 
Help 
Support 
Your 
Journal 


| ILLE Equipment for 


Subaqua Hydromassage 
Thermal Therapy 


ILLE precision-engineered Physical 
i Therapy Equipment — distinguisned 
for its excellence of design, quality 
of materials and range of types— 
includes: Hydrotherapy Tank Units, 
| Paraffin Baths, Mobile Sitz Bath, 
Folding Thermostatic Bed Tent, 
etc. Literature on request. 


ILLE 


{ ELECTRIC CORPORATION 
50 Mill Road, Freeport, L.I.,N.Y. 


RESUSCITATOR 
\  INHALATOR 
Combination 
Hydromassoge Wading . 
ond Treatment Tank, / 
Model HM-1100. { f 
y 
= 
| ond Hip Tenk, Stationary 
Model HM-600. 


TECA CD4P 


a low price generator with 
variable frequencies for 
conventional low-volt therapy 


* Muscle Stimulation * Ion-Transfer Therapy 
* Electro Diagnosis ° Medical Galvanism 


AVAILABLE CURRENTS 
A. C., from 18 to 3000 cycles per second in sine wave and 
Square wave 
D. C., straight and any desired degree of pulsation. 
A. C. and D. C. PULSES of 1 m/s duration (may be regulated 
from 1 to 100 pulses per second). 
~ ALL CURRENTS SURGING (except pulses) from 6 to 60 


surges per minute 


! 4 SUPERIMPOSED CURRENTS: any alternating current can 
| be superimposed on any direct current, or vice versa. 

OSCILLOSCOPE OPTIONAL: CD4P may be equipped with 
| a 3” oscilloscope. 
| 


TWO CIRCUITS: separate circuits and controls for A. C. 
and D. C. for easier operation and wider range of appli- 
cation. 


For literature, price, demonstration, write Dept. A-11. 


Simple To Operate 
TECA corporation $32,485,238? st. Reliable + Efficient 


THE KABAT - KAISER INSTITUTE 
POSTGRADUATE COURSE at Vallejo, California, announces three months 


post-graduate courses for physical therapists in 
t . cal therapists must members of the American 
Physical Therapy Association, members of the 
CEREBRAL PALSY Registry of Physical Therapists or qual- 
ified foreign physical therapists. ‘courses start 
= Ist, April Ist., July tst and Oct. Ist. 
umber of students sees, is limited. Certificate 


Dates: February 2-April 24, 1953 


given upon of the course. 
Tuition: $150. 
i For Applicants should jcate with: 
. Margaret Knott 
; Qualified physicians, physical and Chief Physical Therapist 
occupational therapists KABAT-KAISER IN: 


VALLEJO, CALIFORNIA 


Sponsored by 
The Coordinating Council for Cerebral 


Palsy in New York City, Inc. OPPORTUNITIES AVAILABLE 


ultant in therapy (physical, occupational, 
ist abi 


“00 7 ith speech); out th je to direct others; $7000. (b) 

In Cooperation With Pnysieal The public relations to serve ay rogram 
director, professional organization . ‘a- 
College of Phy sicians and Surgeons, pist: voluntary privately hospital for 
; ; Iniv Bias und onstruction, completion January; coastal city famed as re- 
Columbia University sort, pleasant ali around climate. West; $3600-$4800, (d) Chief: 
well @ department, 400 bed hospital: college town. Mid- 


west. (e) Department 28- clinic; college tows. 
000, Northwest; minimum (f) Assistant supervisor an 
List of se holarship sources sent upon request staf therapists: organization operating treatment and training cen- 
ter for physically handicapped: large city, university medical cen- 
ter. (9) Chief. qualified to direct staff c. ten technicians: large 


For full information write hospital; New England. (h) Director of rehabilitation; profes- 
suerite speech therapy; East. (i) Two: rehabilitation for cripple 
Miss Marguerite Abbott, Executive Director dren: Southwes man to "take char ot depart: 
, re , me wel estal ished group; targe city. ucational center, 
Coordinating Council for Cerebral Palsy occupational ‘herapiat and 
7 > le 7 lew ‘apists; new hospital, ast. For further informa’ 
270 Park Avenue, New York 17, New York write Burnetce 
Medical Bureau, Palmolive ‘Building. Chicago. 
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newest and finest in 


crystal controlled 


short wave 
diathermy 


New crystal controlled Aloetherm answers 
all modern requirements for short wave 
diathermy. The equipment is efficient and 
practical in design, rugged, precision con- 
struction. It is built exclusively for Aloe to 
Aloe standards. Full type approval No. 
0-482 has been awarded the Aloetherm 
by the Federal Communications Commis- 
sion. Exceptionally handsome appear- 
ance. Available for i diate shipment. 
Backed by our full two year guarantee. 
Truly quality equipment yet sold at the 
lowest price on the market. Write for 
illustrated literature. 


20F7300—Aloetherm Crystal Controlled Short 
Wave Diathermy complete with Electromagnetic 
Treatment Drum, Electromagnetic Inductance Cable with 
Spacers, Flexible Arm, and Line Cord........ $725.00 


“COMPANY Serving the Profession Since 1860 
’ 1831 Olive Street + St. Louis 3, Missouri 
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velocity 
frequency 
r= wavelength 


sussect: SHORT WAVE DIATHERMY 


TO THE MEDICAL PROFESSION EVERYWHERE: 

With one exception every APPROVED SCHOOL OF 
PHYSICAL THERAPY in the U.S. employs a BIRTCHER 
CRYSTAL BANDMASTER SHORT WAVE DIATHERM 


for teaching purposes. 


If you will kindly advise me of your needs, I will enjoy 
the opportunity of giving you my immediate and 


personal attention. 
Sincerely, 


President, 
The Birtcher Corporation 


THE BIRTCHER CORPORATION 


4371 Valley Boulevard Angeles $2. California CApitol 2.9101 


